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OIL  AND  GAS  DEVELOPMENTS  IN 
PENNSYLVANIA  IN  1978 

by 

Robert  G.  Piotrowski,  Cheryl  L.  Cozart, 

Louis  Heyman,  John  A.  Harper,  and  Kathleen  D.  Abel 

ABSTRACT 

Oil  production  in  1978  totaled  2,819,742  barrels,  6 percent  above  the 
2,659,414  barrels  produced  in  1977.  Oil  reserves  decreased  from 
49,334,000  barrels  in  1977  to  48,156,000  barrels  in  1978,  a 2 percent 
drop.  In  1978,  secondary  waterflood  production  in  the  Bradford  field  ac- 
counted for  59  percent  of  the  statewide  oil  production.  Only  one  new 
waterflood  project  was  begun  during  the  year,  by  Pennzoil  Company  on 
their  Bingham  lease  in  the  Bradford  field.  Two  tertiary  projects  remained 
active,  the  Penn  Grade  Micellar  Displacement  project  at  Derrick  City  and 
the  experimental  Maraflood  project  at  Cyclone.  Both  of  these  projects  are 
in  the  Bradford  field.  Gas  production  rose  to  97,763  million  cubic  feet  in 
1978  from  92,293  million  cubic  feet  in  1977,  a 6 percent  increase.  Gas 
reserves,  including  stored  recoverable  gas,  increased  from  1,884,932 
million  cubic  feet  in  1977  to  2,093,516  million  cubic  feet  in  1978,  up  11 
percent. 

The  price  of  Penn  Grade  Crude  oil  was  $14.77  per  barrel  during  1978. 
The  wellhead  price  paid  per  thousand  cubic  feet  for  natural  gas  during 
the  year  ranged  from  $0.30  per  thousand  cubic  feet  under  old  contracts 
to  as  high  as  $1.92  per  thousand  cubic  feet  in  new  intrastate  contracts. 
On  November  9,  1978,  the  “Natural  Gas  Policy  Act  of  1978”  (N.G.P.A.) 
was  signed  into  law.  The  law  is  a revision  of  Natural  Gas  Pricing  and 
Regulation.  It  is  a gradual  move  toward  price  deregulation  in  1985,  and 
provides  for  specific  price  increases  in  the  interim.  It  also  places  intra- 
state gas  under  Federal  price  controls  for  the  first  time. 

The  total  number  of  wells  completed  in  Pennsylvania  in  1978  was 
1,748,  an  increase  of  286  wells  (20  percent)  over  1977.  Total  footage 
drilled  was  4,581,717,  an  increase  of  32  percent  over  1977  (3,461,805 
feet).  In  1978,  557  oil  wells  were  completed.  This  is  a decrease  of  121 
wells  or  18  percent  compared  to  1977.  The  three  most  active  counties  in 
oil  well  drilling  were  Venango,  Warren,  and  Forest,  where  approximately 
92  percent  of  all  oil  wells  were  drilled.  A total  of  1,105  gas  wells  were 
completed  in  1978,  which  is  an  increase  of  411  wells  or  59  percent  over 
1977.  The  five  most  active  counties  in  gas  well  drilling  were  Indiana, 
Westmoreland,  Clearfield,  Erie,  and  Jefferson  Counties,  where  approxi- 
mately 82  percent  of  all  gas  wells  were  drilled. 
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Exploratory  wells  drilled  to  find  and  produce  hydrocarbons  in  unproved 
areas  increased  from  93  wells  comprising  348,926  feet  of  hole  in  1977  to 
97  wells  comprising  378,486  feet  of  hole  in  1978,  an  increase  of  4 per- 
cent in  wells  and  8 percent  in  footage.  There  were  28  gas  discoveries  and 
1 oil  discovery  in  1978. 

Seismic  exploration  activity  increased  from  17.99  crew-months  in  1977 
to  30.95  crew-months  in  1978.  Seismic  crews  operated  in  19  counties  in 
Pennsylvania  during  the  year. 

INTRODUCTION 

Pennsylvania  oil  and  gas  statistics  reported  here  are  based  on  drillers’  rec- 
ords and  location  plats  filed  with  the  Oil  and  Gas  Regulatory  Division,  now 
in  the  Bureau  of  Topographic  and  Geologic  Survey.  Only  those  wells  are  re- 
ported for  which  records  and  plats  have  been  received  within  the  year.  This 
includes  wells  drilled  in  prior  years  for  which  records  were  submitted  and  re- 
ceived in  1978.  It  does  not  include  1978  wells  for  which  records  had  not  been 
submitted  within  the  year.  Oil  production  and  reserves  data  and  gas  produc- 
tion and  reserves  data  shown  in  Figures  1 through  7 were  obtained  from  the 
American  Petroleum  Institute  and  the  American  Gas  Association,  respec- 
tively. 
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PRODUCTION  AND  RESERVES 

OIL  PRODUCTION 


In  1978,  a total  of  2,819,742  bbl  (barrels)  of  oil,  worth  approximately 
$41,647,589,  was  produced  from  Upper  Devonian  and  Silurian  sandstones, 
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compared  to  2,659,414  bbl  of  oil  in  1977  worth  $38,010,405.  Included  in 
that  total  is  the  production  of  crude  oil  formerly  designated  as  “Corning 
Grade”  from  Medina  (Lower  Silurian)  sandstones  in  Erie  and  Crawford 
Counties,  amounting  to  61,616  bbl,  up  24,211  bbl  from  1977.  All  oil  pro- 
duced in  Pennsylvania  is  now  designated  Penn  Grade  Crude.  Production  of 
natural-gas  liquids  rose  20  percent  in  1978  (Figure  1 ). 

Figure  2 shows  the  amount  of  oil  production  and  total  number  of  produc- 
ing wells,  by  county.  The  total  oil  production  in  the  two  figures  differs  be- 

Figure  1 . Oil  production  in  Pennsylvania,  1 978 


Cumulative 


1978 

1977  % Change 

to  12/31/78 

(1,000  barrels) 

Penn  Grade 

2,820  2,659 

+ 6 1,295,043 

Natural  gas 

liquids 

67  56 

+ 20 

Figure  2.  Oil 

wells  and  crude  oil  produced  in 

Pennsylvania  in  1977  and 

1 978,  by  counties* 

Crude  oil  Number  of 

production  (barrels)  producing  oil  wells 


County 

1978 

1977 

12/31/78 

12/31/77 

Allegheny 

50,093 

47,162 

287 

310 

Armstrong 

8,731 

9,759 

72 

104 

Beaver 

4,940 

4,869 

102 

93 

Butler 

67,734 

73,404 

1,210 

1,378 

Clarion 

25,574 

32,516 

495 

554 

Clinton 

S2 

0 

1 

0 

Crawford 

59,125 

43,541 

71 

70 

Elk 

19,134 

19,226** 

197 

143 

Erie 

1,131 

237 

14 

4 

Fayette 

0 

50 

1 

2 

Forest 

. . . , 109,771 

122,810 

1,187 

888 

Greene 

24,113 

28,61 1 

301 

299 

Indiana 

521 

484 

2 

1 

Jefferson 

3,191 

3,614 

29 

29 

McKean 

. ...  1,065,339 

1,224,384** 

12,442 

12,734 

Mercer 

994 

1,283 

86 

106 

Potter 

. . . . 14,461 

13,984 

80 

78 

Venango 

. ...  550,197 

577,474 

6,879 

6,924 

Warren 

. . . . 473,421 

458,641** 

3,757 

4,105 

Washington 

85,963 

87,414 

555 

578 

Total 

2,564,485 

2,749,463** 

27,768 

28,400 

*CompiIed  by  the  Pennsylvania  Department  of  Commerce,  Bureau  of  Statistics 

** Revised  figures 
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cause  Figure  1 is  based  on  actual  oil  produced  whereas  Figure  2 is  based  on 
oil  shipped  or  sold.  The  leading  counties  for  oil  production  in  1978  were 
McKean,  Venango,  and  Warren  Counties,  which  together  produced  ap- 
proximately 81  percent  of  the  total  oil  produced  in  Pennsylvania. 

OIL  RESERVES 

Total  net  proved  reserves  of  oil  in  the  Commonwealth  at  the  end  of  1978 
decreased  2 percent  from  1977.  The  counties  that  had  the  greatest  reserves 
were  McKean,  Venango,  and  Warren.  Production  exceeded  the  new  re- 
serves added  in  all  counties.  Reserves  of  natural-gas  liquids  fell  17  percent. 
Figure  3 summarizes  proved  reserves  in  1978  and  1977. 


Figure  3.  Oil  reserves  in  Pennsylvania,  1978 


1978 

1977  % Change 

(1,000  barrels) 

Total  oil 

48,156 

49,334  - 2 

Natural  gas  liquids 

323 

390  -17 

SECONDARY  AND  TERTIARY  OIL  RECOVERY  PROJECTS 

Twenty-one  service  wells  were  drilled  in  1978,  compared  to  8 in  1977. 
This  includes  5 gas-storage  observation  wells  in  Clinton  County  and  16 
water-  or  gas-injection  wells  in  Forest,  Warren,  Venango,  and  McKean 
Counties.  Waterflood  development  in  the  Bradford  field  has  decreased  sub- 
stantially in  the  past  two  years.  Figure  4 shows  how  much  of  Pennsylvania’s 
previous  production  was  due  to  secondary  recovery,  and  that  the  Bradford 
field  accounted  for  the  majority.  In  1978,  waterflood  production  in  the 
Bradford  field  was  59  percent  of  the  total  statewide  production. 

One  new  waterflood  project  was  undertaken  in  1978.  This  project  is  the 
Bingham  Lease  waterflood  operated  by  Pennzoil.  It  covers  approximately 
275  acres  in  the  Bradford  field  and  is  located  just  north  of  the  town  of  Cy- 
clone, McKean  County.  The  reservoir  is  the  Bradford  Third  Sand.  The 
Penn  Grade  Micellar  Displacement  Project  at  Derrick  City,  a joint  effort  of 
Pennzoil,  Witco,  Quaker  State,  and  the  U.S.  Department  of  Energy  for  ter- 
tiary oil  recovery  from  the  Bradford  field,  is  reported  to  be  progressing 
satisfactorily.  Injection  of  the  micellar  solution  was  begun  in  1977  and  con- 
tinued through  1978.  The  project  consists  of  24  acres,  within  which  are  16 
input  and  25  producing  wells  on  1.5  acre  spacing;  the  reservoir  is  the  Brad- 
ford Third  Sand.  The  experimental  Maraflood  project  in  the  tight  Bradford 
Sandstone  in  the  Bradford  field  at  Cyclone,  jointly  sponsored  by  Pennzoil 
and  Witco,  is  in  a late  stage  and  water  injection  is  continuing. 
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Figure  4.  Annual  production  of  crude  oil  in  Pennsylvania 


GAS  PRODUCTION 

Gas  production  in  1978  rose  6 percent  over  1977;  97,763  million  cubic  feet 
as  compared  to  92,293  million  cubic  feet.  There  is  a wide  disparity  between 
highest  and  lowest  wellhead  price  for  gas.  It  is  estimated,  however,  that  the 
total  value  of  the  gas  produced  was  $84,076,000.  The  number  of  producing 
gas  wells  increased  to  approximately  18,900  at  the  end  of  1978  from  ap- 
proximately 17,900  producing  wells  at  the  end  of  1977.  Figure  5 gives  an 
overview  of  gas  production  for  1978,  compared  to  1977. 

GAS  RESERVES 

The  total  proved  recoverable  reserve  of  natural  gas  rose  1 1 percent  over 
1977,  and  stored  recoverable  gas  rose  5 percent  (Figure  6).  Figure  7 is  a 
graph  showing  production,  consumption,  and  reserves  of  natural  gas  in 
Pennsylvania. 
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Figure  5.  Gas  production  in  Pennsylvania,  1978 


Cumulative 

1978 

1977 

% Change 

to  12/31/78 

(millions  of  cubic  feet) 

Shallow  gas1 

84,485 

80,280* 

+ 5 

— 

Deep  gas2 

13,278 

12,013* 

+ 10 

— 

Total  gas 

97,763 

92,293 

+ 6 

9,203,616 

1 Shallow  gas:  from  Upper  Devonian  or  younger  rocks;  generally  less  than  4,000  feet  deep. 

2 Deep  gas:  from  Middle  Devonian  or  older  rocks;  generally  more  than  4,000  feet  deep. 

* Revised  figures 


Figure  6.  Gas  reserves  in  Pennsylvania,  1978 


1978 

1977  % Change 

( millions  of  cubic  feet) 

Total  gas 

Stored  recoverable  gas 

2,093,516* 

582,260 

1,884,932*  +11 

556,264  + 5 

* Includes  stored  recoverable  gas 


GAS  STORAGE  FIELDS 

Gas  storage  fields  have  been  created  throughout  Pennsylvania  to  accumu- 
late gas  during  low-demand  periods  for  use  during  high-demand  periods. 

Storage  capacity  at  the  end  of  1978  was  641,999,641  thousand  cubic  feet, 
a decrease  of  115,860,359  thousand  cubic  feet  from  1977.  Recoverable  gas 
in  storage  in  1978  was  582,260,406  thousand  cubic  feet  compared  to 
556,264,000  thousand  cubic  feet  in  1977.  Figure  8 is  a map  showing  the  lo- 
cations and  names  of  all  active  gas  storage  fields  in  Pennsylvania. 

OIL  AND  GAS  PRICES 

Practically  all  oil  production  in  Pennsylvania  is  classified  as  stripper  pro- 
duction (less  than  10  barrels  per  well  per  day).  The  stripper  price  for  Penn 
Grade  was  $14.77  per  barrel  during  1978. 

The  wellhead  price  paid  per  thousand  cubic  feet  for  natural  gas  during  the 
year  ranged  from  $0.30  in  old  contracts  to  as  high  as  $1 .92  per  thousand  for 
new  gas  delivered  as  intrastate  gas.  The  wellhead  price  of  interstate  gas 
ranged  up  to  $1 .68  for  new  gas,  including  B.T.U.  adjustment  under  Federal 
Power  Commission  opinion  770,  amended  by  770-A. 

The  “Natural  Gas  Policy  Act  of  1978”  (N.G.P.A.)  was  signed  by  Presi- 
dent Carter  on  November  9,  1978.  It  is  a comprehensive  revision  of  the  na- 
tional policy  concerning  natural  gas  pricing  and  regulation.  The  Act  is  a 


Production  And  Reserves  7 


133d  D I8HD  dO  SNOmiS 


Figure  7.  Production,  consumption,  and  reserves  of  natural  gas  in  Pennsylvania 
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Figure  8.  Active  gas  storage  fields  of  Pennsylvania 
NAMES  OF  ACTIVE  GAS  STORAGE  FIELDS  IN  PENNSYLVANIA 


ALLEGHENY  COUNTY 

BEDFORD  COUNTY 

CLEARFIELD  COUNTY 

1 . Bunola 

1 1 . Artemas  and  Five 

19.  Gourley-Miller 

2.  Gamble  Hayden 

Forks 

CLINTON  COUNTY 

3.  Tepe 

12.  Artemas-Artemas 

20.  Leidy 

4.  Murrysville 

BUTLER  COUNTY 

21.  Tamarack-Downs 

5.  Mt.  Royal 

13.  Vardy 

ELK  COUNTY 

6.  Tarentum 

14.  Portman 

22.  St.  Marys 

7.  Smith  Parke 

15.  Saxonburg 

23.  Boone  Mountain 

ARMSTRONG  COUNTY 

16.  Hughes 

24.  Owls  Nest 

8.  Fair  and  Helm 

CAMBRIA  COUNTY 

25.  Belmouth 

9.  South  Bend 

17.  Roger  Mountain 

ERIE  COUNTY 

BEAVER  COUNTY 

CLARION  COUNTY 

26.  Meade 

0.  Black  Hawk 

18.  Truittsburg 

27.  Corry 

Production  And  Reserves 
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NAMES  OF  ACTIVE  GAS  STORAGE  FIELDS  IN  PENNSYLVANIA 

(Continued) 


FOREST  COUNTY 

McKEAN  COUNTY 

WARREN  COUNTY 

28.  Queen 

45.  Mead  Run 

61 . Deerlick 

29.  Duhring 

46.  Keelor 

62.  East  Branch  "A" 

GREENE  COUNTY 

47.  Swede  Hill 

WASHINGTON  COUNTY 

30.  Majorsville 

48.  Wellendorf 

63.  Donegal 

31.  Swarts  West 

49.  East  Branch  "B" 

64.  Heard 

32.  Swarts 

MERCER  COUNTY 

65.  Colvin 

33.  Hunters  Cave 

50.  Henderson 

66.  Finleyville 

34.  Holbrook 

WESTMORELAND  COUNTY 

35.  Pratt 

POTTER  COUNTY 

67.  Seanor 

INDIANA  COUNTY 

51 . Sharon 

68.  Oakford 

36.  Alabran 

52.  Hebron 

69.  Trafford 

37.  Kinter 

53.  Ellisburg 

70.  Webster 

38.  Clark 

54.  Harrison 

71 . Patton 

39.  Schmidt 

JEFFERSON  COUNTY 

55.  Wharton 

56.  Greenlick 

40.  Sprankle 

TIOGA  COUNTY 

41.  Galbraith 

57.  Sabinsville 

42.  Iowa 

58.  Palmer 

43.  Markle 

59.  Tioga 

44.  Munderf 

60.  Meeker 

gradual  move  toward  price  deregulation  of  newly  discovered  natural  gas  by 
1985,  and  provides  for  specific  price  increases  for  all  categories  of  natural 
gas  in  the  interim.  Further,  intrastate  gas  is  put  under  Federal  price  controls 
for  the  first  time. 

The  N.G.P.A.  divides  gas-pricing  categories  into  two  broad  groupings: 
(1)  gas  under  interstate  contracts  when  the  act  was  passed,  and  (2)  gas  not 
under  contract  at  that  time  (Figure  9). 

Pricing  of  gas  in  interstate  commerce  when  the  N.G.P.A.  was  passed  re- 
mains set  at  the  “just  and  reasonable’’  rates  established  by  the  Federal 
Energy  Regulatory  Commission  or  its  predecessor,  the  Federal  Power  Com- 
mission. 

Producers  can  collect  prices  up  to  ceilings  set  by  the  N.G.P.A.  for  gas  not 
under  interstate  contract  when  the  Act  was  passed.  These  prices  are  maxi- 
mum prices,  and  a lower  price  is  allowable  depending  upon  the  supply-and- 
demand  situation.  Producers  are  required  to  apply  to  state  agencies  for  de- 
terminations that  gas  qualifies  for  pricing  under  one  of  four  categories.  In 
Pennsylvania,  this  agency  is  the  Oil  and  Gas  Regulatory  Division  of  the 
Bureau  of  Topographic  and  Geologic  Survey  in  the  Department  of  Environ- 
mental Resources.  State  agency  determinations  are  subject  to  review  by  the 
Federal  Energy  Regulatory  Commission.  Applications  for  pricing  deter- 
minations must  be  made  on  a well-by-well  basis,  and  the  burden  of  proof 
for  eligibility  of  price  lies  upon  the  producer. 
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Figure  9.  Gas  price  ceilings  under  Natural  Gas  Policy  Act  of  1978* 

Gas  requiring  well-category  determinations 


NGPA 

section 

Gas  category 

Maximum  lawful  price 
for  deliveries  made  in: 

Dec.  Jan.  Feb.  Mar.  Apr. 

1978  1979  1979  1979  1979 

cost  per  million  British  Thermal  Units 

102 

New  natural  gas 

2.078 

2.096 

2.116 

2.136 

2.156 

103 

Gas  from  new  onshore 

production  wells 

1.969 

1.980 

1.993 

2.006 

2.019 

107 

High-cost  gas.  . 

2.078 

2.096 

2.116 

2.136 

2.156 

108 

Gas  from  stripper  wells 

2.224 

2.243 

2.264 

2.285 

2.306 

109 

Not  otherwise  covered 

1.630 

1.639 

1.650 

1.661 

1.672 

Gas  in 

interstate  commerce  on  November  8,  1978 

Maximum  lawful  price 

for  deliveries  made  in: 

NGPA 

Type  of  sale 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

section 

Gas  category 

or  contract 

1978 

1979 

1979 

1979 

1979 

cost  per  million  British  Thermal  Units 

104 

Post-1974  gas 

All  producers 

1.630 

1.639 

1.650 

1.661 

1.672 

1973-74  gas 

Small  producer 

1.379 

1.387 

1.396 

1.405 

1.414 

Large  producer 

1.058 

1.064 

1.071 

1.078 

1.085 

Replacement 

Small  producer 

0.771 

0.775 

0.780 

0.785 

0.790 

contract  gas 

Large  producer 

0.593 

0.596 

0.600 

0.604 

0.608 

or  recompletion 

gas 

Flowing  gas 

Small  producer 

0.393 

0.395 

0.398 

0.401 

0.404 

Large  producer 

0.332 

0.334 

0.336 

0.338 

0.340 

Certain 

North  subarea 

Appalachian 

contracts  dated 

Basin  gas 

after  10/7/69 

0.368 

0.370 

0.372 

0.374 

0.376 

Other  contracts 

0.344 

0.346 

0.348 

0.350 

0.352 

106(a) 

Interstate 

Small  producer 

0.701 

0.715 

0.715 

0.715 

0.715 

rollover  gas 

Large  producer 

0.603 

0.607 

0.611 

0.615 

0.619 

* Prices  reflect  monthly  adjustments  for  inflation  and  real  growth  factors  in  categories  where 
such  adjustments  apply. 


1978  DRILLING  AND  COMPLETIONS 

TOTAL  COMPLETIONS 

The  total  number  of  all  wells  completed  in  Pennsylvania  in  1978  was 
1,748  wells,  including  41  wells  drilled  deeper.  This  is  an  increase  of  286  wells 
(20  percent)  over  1977.  The  total  footage  drilled  was  4,581,717  feet,  an  in- 
crease of  1,1 19,912  feet  (32  percent)  over  1977.  The  average  depth  per  well 
was  2,621  feet.  The  seven  most  active  counties,  in  order  of  importance,  were 
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Figure  10.  New  well  completions  and  old  wells  drilled  deeper  in  Pennsyl- 
vania , 1 978 

NEW  WELL  COMPLETIONS 


A verage 

No.  of 

total  depth 

County 

wells 

(feet) 

Allegheny .... 
Armstrong  . . . 

Beaver 

Blair 

Butler 

Cambria 

Centre 

Clarion 

Clearfield  .... 

Clinton 

Crawford  .... 

Elk 

Erie 

Fayette 

Forest 

Greene 

Indiana 

Jefferson 
Lawrence  .... 

Luzerne 

Lycoming .... 

McKean 

Mercer 

Potter 

Somerset 

Venango 

Warren 

Washington  . . 
Westmoreland 


15 

3,372 

59 

3,597 

2 

2,579 

2 

5,331 

5 

1,507 

5 

4,713 

1 

13,052 

19 

2,134 

133 

3,704 

5 

1,602 

6 

4,169 

3 

2,634 

115 

2,845 

23 

4,016 

81 

1,282 

13 

1 ,075 

395 

3,701 

104 

3,443 

3 

676 

1 

2,825 

3 

5,492 

44 

1,886 

18 

4,006 

3 

3,136 

4 

7,041 

272 

792 

208 

1,196 

26 

3,502 

139 

3,835 

Total 

1,707 

2,669 

OLD  WELLS  DRILLED  DEEPER 

No.  of 

County  wells 

A verage 
amt.  deepened 
(feet) 

Allegheny 2 1,031 

Armstrong 1 1 ,691 

Clarion 2 683 

Clearfield 3 740 

Elk 2 49 

Fayette 1 66 

Indiana 23  648 

Jefferson 7 435 

Total 41  621 
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Indiana,  Venango,  Warren,  Westmoreland,  Clearfield,  Erie,  and  Jefferson, 
where  approximately  80  percent  of  all  wells  were  drilled  (Figure  10). 

Oil  COMPLETIONS 

The  total  number  of  oil  wells  completed  in  Pennsylvania  in  1978  was  557 
wells.  This  is  a decrease  of  121  wells  (18  percent)  over  1977.  The  total  foot- 
age drilled  was  579,780  feet,  a decrease  of  137,185  feet  (19  percent)  over 
1977.  The  average  depth  per  well  was  1,041  feet.  The  three  most  active 
counties,  in  order  of  importance,  were  Venango,  Warren,  and  Forest, 
where  approximately  92  percent  of  all  oil  wells  were  drilled  (Figure  1 1). 


Figure  1 1 . New  oil  well  completions  in  Pennsylvania,  1978 


A verage  A verage 

initial  total 

No.  of  production  depth 


County  wells  (bopd)*  (feet) 

Beaver 1 1 1,814 

Butler 3 2 1,431 

Forest 58  19  1,108 

Jefferson 1 4 1 ,020 

Lawrence 1 1 246 

McKean 38  6 1,905 

Venango 263  15  789 

Warren 189  40  1,163 

Washington 3 115  2,896 

Total 557  24  1,041 


* bopd  = barrels  of  oil  per  day 


GAS  COMPLETIONS 

The  total  number  of  gas  wells  completed  in  Pennsylvania  in  1978  was 
1,105  wells,  including  40  wells  drilled  deeper.  This  is  an  increase  of  41 1 wells 
(59  percent)  over  1977.  The  total  footage  drilled  was  3,794,51 1 feet,  an  in- 
crease of  1,310,250  feet  (53  percent)  over  1977.  The  average  depth  per  gas 
well  was  3,434  feet.  The  five  most  active  counties,  in  order  of  importance, 
were  Indiana,  Westmoreland,  Clearfield,  Erie,  and  Jefferson,  where  ap- 
proximately 82  percent  of  all  gas  wells  were  drilled  (Figure  1 2). 

COMBINATION  OIL  AND  GAS  WELL  COMPLETIONS 
(not  reported  separately  as  oil  or  gas) 

This  classification  comprises  those  wells  that  are  primarily  oil  wells  but 
that  also  produce  100,000  or  more  cubic  feet  of  gas  per  day.  Because  most 
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Figure  12.  New  gas  well  completions  and  old  wells  drilled  deeper  in 

Pennsylvania,  1978 

NEW  GAS  WELL  COMPLETIONS 


A verage  A verage 

initial  total 

No.  of  open  flow  depth 

County  wells  (Mcfgpd)*  (feet) 

Allegheny 10  191  3,799 

Armstrong 59  402  3,597 

Blair 1 49  3,517 

Butler I 5 1,520 

Cambria 5 778  4,713 

Clarion 19  72  2,134 

Clearfield 126  588  3,691 

Crawford 2 413  4,155 

Elk 2 144  2,729 

Erie 114  890  2,848 

Fayette 23  425  4,016 

Forest II  231  1,777 

Greene 12  21  1,105 

Indiana 394  841  3,691 

Jefferson 100  551  3,503 

Lycoming 2 28  4,778 

McKean I 552  1,806 

Mercer 13  1,099  4,767 

Potter 2 52  1,865 

Somerset 3 2,317  9,018 

Venango 2 33  994 

Warren 8 20  1,864 

Washington 20  739  3,607 

Westmoreland 135  577  3,888 

Total 1,065  678  3,540 


OLD  GAS  WELLS  DRILLED  DEEPER 

A verage  A verage 

initial  amount 

No.  of  open  flow  deepened 

County  wells  ( Mcfgpd ')*  (feet) 

Allegheny 1 1,246  723 

Armstrong 1 213  1,691 

Clarion 2 14  683 

Clearfield 3 1,677  740 

Elk 2 176  49 

Fayette 1 11  66 

Indiana 23  788  648 

Jefferson 7 519  435 

Total 40  716  603 


Mcfgpd  = thousand  cubic  feet  of  gas  per  day 
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oil  wells  completed  in  Pennsylvania  are  drilled  in  partially  depleted  reser- 
voirs, most  produce  only  very  small  amounts  of  gas  with  the  oil.  Therefore, 
this  category  includes  only  a small  number  of  wells.  In  1978,  15  oil-and-gas 
wells  were  completed,  whereas  in  1977,  10  such  wells  were  completed 
(Figure  13). 

Figure  13.  New  combination  oil  and  gas  well  completions 
in  Pennsylvania,  1978 

A verage  A verage  A verage 
initial  initial  total 

No.  of  open  flow  production  depth 


County  wells  (Mcfgpd)*  (bopd)**  (feet) 

Crawford 3 1,167  11  4,083 

Erie 1 700  5 2,530 

Forest 7 216  40  1,878 

Warren 4 125  66  1,267 

Total 15  414  39  2,199 


* Mcfgpd  = thousand  cubic  feet  of  gas  per  day 
**  bopd  = barrels  of  oil  per  day 


DRY  COMPLETIONS 

The  total  number  of  dry  holes  drilled  in  Pennsylvania  in  1978  was  50,  in- 
cluding 1 old  well  drilled  deeper  and  completed  dry.  This  compares  to  72 
dry-hole  completions  in  1977,  including  2 old  wells  drilled  deeper  and  com- 
pleted dry.  The  footages  are  148,760  in  1978  compared  to  223,628  in  1977. 
Figure  14  shows  the  number  of  dry  holes  drilled  and  deepened  in  1978. 

MISCELLANEOUS  COMPLETIONS 

Comprised  under  this  heading  are  stratigraphic  or  core  tests,  which  are 
holes  drilled  basically  for  subsurface  information;  water-input  wells  for  sec- 
ondary recovery  by  waterflood  operations;  air-  or  gas-injection  wells  for 
secondary  oil  recovery  by  air  or  gas  drive;  water-supply  wells  for  water- 
floods;  liquid-waste-disposal  wells;  and  gas-storage  observation  wells.  Fluc- 
tuations in  this  category  are  usually  not  significant  as  an  indicator  of 
general  activity.  In  1978,  21  miscellaneous  wells  were  completed,  compared 
to  8 in  1977  (Figure  15). 


DRILLING  AND  PRODUCTION  ACTIVITY 

(classified  as  shallow  or  deep) 

Drilling  and  production  in  Pennsylvania  is  classified  by  the  Pennsylvania 
Geological  Survey  as  follows:  (1)  shallow,  based  on  reservoirs  in  rock 


Drilling  And  Production  Activity 
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Figure  14.  New  dry-hole  completions  and  old  wells  drilled  deeper  but 
completed  dry  in  Pennsylvania,  1978 

NEW  DRY-HOLE  COMPLETIONS 


County 


A verage 
No.  of  total  depth 
dry  holes  (feet) 


Allegheny 

Beaver 

Blair 

Butler 

Centre 

Clearfield  . . . . 
Crawford 

Elk 

Forest 

Greene 

Indiana 

Jefferson 
Lawrence  . . . . 

Luzerne 

Lycoming  . . . . 

McKean 

Mercer 

Potter 

Somerset 

Venango 

Warren 

Washington  . 
Westmoreland 


2,516 

3,343 

7,145 

1,720 

13,052 

3,924 

4,452 

2,445 

4,073 

716 

7,870 

2,231 

891 


1 2,825 


1 

3 

5 


3 

1 

3 

4 


6,920 

1,915 

2,026 

5,680 

1,112 

890 

579 

3,407 

2,050 


Total 


49  3,009 


OLD  WELLS  DRILLED  DEEPER,  COMPLETED  DRY 

A verage 


No.  of 

amt.  deepened 

County 

dry  holes 

(feet) 

Allegheny 

1 

1,339 

Figure  15.  Service  well 

completions  in  Pennsylvania,  1978 

A verage 

No.  of 

total  depth 

County 

wells 

(feet) 

Clinton 

5 

1,602 

Forest 

4 

704 

McKean 

2 

1,527 

Venango 

4 

855 

Warren 

6 

1,396 

Total 

21 

1,223 

NUMBER  OF  WELLS 
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formations  of  Pennsylvanian,  Mississippian,  and  Upper  Devonian  age, 
generally  less  than  4,000  feet  deep,  and  (2)  deep  reservoirs,  which  are  in 
rock  formations  of  Middle  Devonian  or  older  age,  generally  over  4,000  feet 
deep. 

The  shallow  reservoirs  generally  produce  both  oil  and  gas;  the  deep  al- 
most entirely  gas.  Figure  16  is  a graph  showing  the  shallow-well  activity 
from  1950  to  1978. 

The  Medina  (Lower  Silurian)  sandstones  of  Erie  and  Crawford  Counties 
are  usually  less  than  4,000  feet  deep.  They  produce  a small  amount  of  oil 


Figure  16.  Shallow  well  activity,  1950-1978  (Upper  Devonian  or 
younger;  generally  less  than  4,000  feet) 


Other  Activities 
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with  the  gas  and  are  regarded  as  deep  horizons  due  to  their  geologic  age. 
This  exception  is  restricted  to  the  northwest  corner  of  the  Commonwealth. 

Deep  drilling  was  up  from  58  wells  in  1977  to  148  wells  in  1978.  Erie 
County,  where  1 1 1 such  wells  were  drilled,  was  the  most  active  deep  drilling 
area;  1 10  of  the  wells  were  gas  wells  and  one  was  a combination  oil  and  gas 
well.  Figure  17  is  a graph  showing  the  annual  rate  of  deep  exploration  and 
development  from  1930  to  1978. 

The  Amoco  #1  Svetz,  drilled  in  Somerset  County  in  1974  to  21,460  feet,  is 
still  the  deepest  penetration  in  the  Appalachian  Basin.  Figure  1 8 shows  1 978 
well  completions  divided  into  Upper  Devonian  and  younger  and  Middle 
Devonian  and  older  wells. 

A total  of  13,278  million  cubic  feet  of  gas  and  61,616  barrels  of  oil  was 
produced  from  deep  reservoirs  in  1978.  A summary  by  field  and  pool  of 
deep  gas  production  in  1978  and  the  cumulative  production  from  these 
reservoirs  is  given  in  Figure  19.  The  producing  depth  record  still  stands  at 
1 1,458  feet  from  the  Tuscarora  (Tower  Silurian)  sandstone  in  Summit  field, 
Fayette  County. 

OTHER  ACTIVITIES  RELATED  TO  OIL  AND  GAS 

DEVELOPMENTS 

GEOPHYSICAL  ACTIVITY 

The  principal  nondrilling  exploratory  tool  used  in  Pennsylvania  is  the  ex- 
ploration seismograph,  which  can  give  approximate  to  excellent  indications 
of  the  attitude  of  the  rocks  at  depth  by  measuring  the  time  of  travel  of 
vibrations  to  and  from  the  surface.  The  principal  technique  now  in  use  in 
Pennsylvania  is  Vibroseis,  wherein  seismic  pulses  are  generated  at  the 
surface  by  mechanical  means,  rather  than  by  using  explosives  in  very  shal- 
low drill  holes.  The  work  is  usually  done  by  contract  crews,  and  the  in- 
tensity of  activity  is  gauged  by  the  number  of  crew-months  of  operations. 
Seismic  exploration  was  up  from  17.99  crew-months  in  1977  to  30.95  crew- 
months  in  1978,  and  practically  all  crews  used  Vibroseis.  Seismic  surveys 
were  reported  in  Blair,  Butler,  Cameron,  Centre,  Clarion,  Clinton, 
Columbia,  Fayette,  Forest,  Fycoming,  McKean,  Mercer,  Montour,  Somer- 
set, Sullivan,  Union,  Venango,  Warren,  and  Westmoreland  Counties.  Four 
seismic-survey  permits  were  issued  by  the  Department  of  Environmental 
Resources  for  evaluation  of  State  Forest  lands  in  the  Forbes,  Moshannon, 
and  Sproul  State  Forests  in  Centre,  Clinton,  and  Somerset  Counties.  The 
data  indicate  a significant  increase  in  activity. 

ACTIVITIES  ON  STATE  LANDS 

At  the  end  of  1978,  there  were  47  active  oil  and/or  gas  leases  on  Pennsyl- 
vania Game  Commission  lands  totaling  63,755  acres.  This  compares  to  37 
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horizons;  generally  more  than  4,000  feet) 


Other  Activities 
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Figure  18.  Drilling  and  completion  of  wells  reported,  1978  (according  to 
geologic  age  and  depth  of  producing  horizons) 


Shallow — Upper  Devonian  and  younger 


NEW  WELLS 

Gas 930 

Oil 557 

Oil  and  gas 11 

Dry 40 

Total 1,538 

DEEPENED  WELLS 

Gas 40 

Dry 1 

Total 41 

MISCELLANEOUS  WELLS 

Service 21 


Deep  — Middle  Devonian  and  older 

NEW  WELLS 

Gas 135 

Oil  and  gas 4 

Dry 9 

Total 148 

TOTAL  ALL  WELLS  DRILLED 1,748 


active  leases  in  1977  totaling  35,593  acres.  During  the  year,  32,121  acres  of 
additional  Game  Commission  lands  were  put  under  lease.  This  included  6 
tracts  totaling  18,708  acres  in  Centre  County  and  5 tracts  totaling  13,413 
acres  in  Sullivan  County.  One  tract  totaling  3,959  acres  in  Somerset  County 
expired.  There  were  41  producing  gas  wells  on  12  of  the  leases.  The  total 
production  for  1978  from  these  wells  was  576,690  thousand  cubic  feet  of 
gas.  One  lease  produced  43.03  barrels  of  oil. 

In  1978,  income  from  oil  and  gas  activities  on  State  Forest  lands  totaled 
$3,452,807.  These  monies  were  obtained  from  production  royalties,  gas- 
storage  and  exploration  acreage  rentals,  pipeline  rights  of  way  and  seismic 
permits.  Of  this  total,  royalty  payments  for  the  year  amounted  to  $37,628 
for  409,465  thousand  cubic  feet  of  gas.  Rentals  for  existing  wildcat  (ex- 
ploratory) acreage  and  past  leasing  programs  totaled  $2,912,824,  and  stor- 
age rentals  were  $489,157.  The  large  amount  of  income  from  land  rentals 
was  the  result  of  several  successful  oil  and  gas  lease  sales  after  the  October 
1977  discovery  of  the  Amoco  #1  Texasgulf,  Inc.  well  in  Centre  County. 
Other  income  for  pipeline  rights  of  way,  compressor  station  (location) 
rentals,  and  seismic  surveys  totaled  $13,197. 

During  the  year,  42,367  acres  of  additional  State  Forest  lands  was  leased 
in  two  sales.  Lands  offered  for  bid  in  December  1977  but  placed  under  lease 
in  January  1978  totaled  22,656  acres.  The  bonus  bid  for  the  acreage  aver- 
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Oil  And  Gas  Developments  In  1978 


aged  $109.49  per  acre.  In  September  1978,  19,711  acres  was  leased  and  the 
bonus  bid  for  this  acreage  averaged  $18.81  per  acre.  This  was  a total  for  the 
year  of  42,367  acres  leased  for  $2,85 1 ,369. 

At  the  end  of  the  year,  251,748  acres  of  State  Forest  and  Park  lands  was 
currently  under  lease  for  oil  and  gas  exploration  and  development.  This  in- 
cludes 100,206  acres  in  gas  storage  areas. 

1978  OIL  AND  GAS  EXPLORATORY  AND 
DEVELOPMENT  HIGHLIGHTS 

These  classifications  comprise  the  same  wells  reported  under  drilling  and 
completions. 


EXPLORATORY  WELLS 

An  exploratory  well  is  a well  drilled  to  (1)  find  and  produce  oil  or  gas  in 
an  unproved  area;  (2)  find  a new  reservoir  in  a field  previously  found  to  be 
productive  of  oil  or  gas  in  another  reservoir;  or  (3)  extend  the  limits  of  a 
known  oil  or  gas  reservoir.  Exploratory  wells  include  the  following:  new 
field  wildcat,  new  pool  wildcat,  deeper  pool  test,  shallower  pool  test,  or  out- 
post extension  test.  If  the  well  is  not  completed  for  production,  it  is  an  ex- 
ploratory dry  hole.  Exploratory  drilling  in  1978  (97  wells)  was  up  4 percent 
from  1977  (93  wells),  and  had  a 78  percent  success  ratio  (see  Figure  22  for 
location  of  oil  and  gas  fields,  and  Figure  20  for  locations  of  all  exploratory 
wells  drilled  in  1978). 


DEVELOPMENT  WELLS 

In  general,  a development  well  is  a well  drilled  within  the  proved  area  of 
an  oil  or  gas  reservoir  to  the  depth  of  a stratigraphic  horizon  known  to  be 
productive.  If  the  well  is  completed  for  production,  it  is  classified  as  an  oil 
or  gas  development  well.  If  the  well  is  not  completed  for  production,  it  is 
classified  as  a dry  development  hole.  Development  drilling  in  1978  was  up 
20  percent  from  1 977,  and  had  a 98  percent  success  ratio. 

Figure  21  shows  both  exploratory  and  development  drilling  for  1978  by 
type  of  well  (oil,  gas,  etc.)  and  gives  total  footage. 

Explanations  for  an  exploratory  and  development  well  are  modified  from 
definitions  used  by  the  Committee  on  Statistics  of  Drilling  of  the  American 
Petroleum  Institute/American  Association  of  Petroleum  Geologists. 

HIGHLIGHTS  OF  1 978  EXPLORATION 

Amoco  Production  Company  and  U.G.I.  Development  Corporation  be- 
gan an  extensive  exploratory  drilling  program  in  Pennsylvania  in  May  1977. 
This  program  continued  through  1978  and  resulted  in  two  new  field  discov- 


S C Ai 


1978  Exploratory  And  Development  Highlights 


25 


Is 

Ul  1 

X ! 

o i 

i 

i o 

1 -I 

■''L  ! 

\ i 

C7T7  V 

Ul 

at 

\ / i 

\y  -i 

/ 

v 

\ 

OIL  AND  GAS  MAP 

PENNSYLVAN 1 A 

SHOWING  EXPLORATORY  WELLS 
REPORTED  DURING 

1978 

ILLOW  OIL  WELL  ^ SHALLOW  OIL  AND  GAS  WELL 

iLLOW  GAS  WELL  W SHALLOW  DRY  HOLE,  SHOW  OF  GAS 

ILLOW  DRY  HOLE  @ DEEP  DRY  HOLE 

:p  G4S  WELL  @ DEEP  DRY  HOLE,  SHOW  OF  GAS 

# S 

n| 

1 1 

i 



1 ° 
— f i 

— rrr- 

i 

=> 

/ 

L 

: N 



a 

! ° 

i 

Z - — 

« i 
> \ 

- ,s 

! 3 

* 

i i §\ 

= \ 
X 

L — 7^ 

a 

< 

1 “ 

r 

i i 

^ / 

= 7^ 

t "/  f: 

•N\  ° as 

E—trA 

1 A° 

CTJ’  s 
i/  1 

1\ L 

A. 

IV 

r-"\ 

3 'i 

CO 

I z°- 

1 -z 

5 

5 at 

, v-1 

* — 

A - i 
i z F “ 

*.  S 

j — j \ 

SCALE 

DO  20  40  60  MILES 

EE  f- 1 
Ul  1 

5 

o 

_J 

o 

0-|  1 

0 

] 

It)  ' 

:r 

1 

a < 

p o 

h 

| j 

°t/> 

(_tO 

Jr* 

i®  "2 

t i 

i 

I \ 
i /L. 

F x L 

L “ 

5 z « Q 

1 3 \ > 
\ V z 

life- 

o 

1 

1 — r 
6 

1 y 

5 X' 

/ 

X 

i X'X  \"~ 

i.\.% 

• 

X X UJ 

in  co  o 

1 s® 

5 f 

K o 

H 

o ° , 

1 £/f 

I > 

i „ \ 

1 v V 
! A 

I ^ 

k 

i \. 

K/^' 

r 

“ z 

s - 
1 J 
i ^ 

6 z 

at 

i “ 

5 H 

1 

Z 

9 _i 

L_h  ^ 
‘$,<06 
*'-Vi  < 

z 

1 't- 

V i 

Ii T- 

s !° 
f\.r  ° 

= o 

5 -J  Z 

l X 

s — / — 

1 ‘ 

5 ^'m 

o 

C a. 

1 

1 

t-  - - 

E 

| / 
I / 

T5  Z 

I « 

6 uj 

f o ° 

? o 

0 

S 

1 o 

/ 72. 

mL 

o 

l 27 

tt  cd  -7 

I '©C 

. j 

5 ° N- 

1 H N. 

2 -> 
z 

, SV 

1 z 

5 

! 

a rJ 

L 

]a.  " 

ii  s : 

| ; >■  “ 

G T < 

/ o 

a. 

! § 

0 at 

1 

ii  _ —lot 

A,  Z<_ 

_ X ^ ' 

! m / 

I B / 

I “\  7 

a 

at 

{ O 

Q 

! ^ 

^ it 

1 s 

1 ! 

.La 

1 

f 

c -O-  UJ 

1 9.  It  ASI 

r“-o5- 

i x?ou- 
h ^^“o 

“o’--1 

| O ot 

£ O m 

D 

I X 

lO 

1 * 

-| 

. 1 

-M — 

/■ 

/ 

§ / 

^ c 

”/  f 

1 9 «©" 

# s-il 

fem 

!>; 

k *> 

| «, 

i o “ 

«✓> 

at 

UJ 

c 5 

I 9 Q 

! z 

1 Ul 

, i _ 

f i - 

-•  L-i 
j|  i 

UJ 

TJ 

U.  E— 

1 ^ UJ 

f ! ^ 

I 1 z 

7 -0 

#r%L 

So"  / » 

_0-J  — / -*T 

! " a > 

£ “-7A 

arr7  1 

5 uj  a 'vi 

1°  L „ 

'L/  I 

~0 S- 

LL  o 

1 “ \ “ 

rv/  uj 

@ 3 

! z 

l 3 

Ci  at 

I uj  a: 

| u.  < 

5 O £ 

. i 

L !-^ 

iF 

0 2 o 

< a 

< 

ox 

^ Z Ul 

ff 

1 a:  ^ 

f^x  < S, 
i o \t  T 

S 3 

s z r 

!L  “ 

-X1!  , “ CM 

J 5 o 5> 

? 

- 1 r"_‘ 
|2/  8 

J2uj 

I < 

UJ- 

a t 1 

?! 

1 5 
Fl  " 

' -1  L 

1 

! c ^ 

6 z 

p _^r 

1 l 

? V)  <Z> 

I ;s 

5 < 

^ tQ/ 

LL-,T- 

i ^ 

i-,  * 

# |a\  § z 

z 

s L 

!°7  o_ 

ft 

r - 

O 

**©  o 
^ \°- 

> z| 
1 :1 

. 

i - \ 

< . . 

z a. 

.£  UJ 

1 u.  UJ 

3>2 

. i 

II 

UJ 

t i r1 

1 1 3 

& > 

1 “ / 

tz 

. (NtNoj  \QC 

1.0  . a--i 
at  at  — uj 

IS  2 
12- 

\ to 

Oa  z 

\VA  cc 

• o 

i : jf 
I!  ’ 

35  j 

*c 

=•  * 

1 < 

I a: 

$*=  2 

i!s" 

ii-  5 Z- 

V « 

i 1 i 

■*■’[ 

, i 

i-^\ 

»L  1 

Is:  «/s 
! « 

-m  °o/ ^ 

-o7 

L < 
! !S  f 

r2i  Z 

i<  7:  ”£0 

?x  < <~ 

^ X 

? \ Z Ul\ 

>olv  vo  V 

| \ 

i 

1 , 

S i ^ 

5 | "9 

1 

>3 

| u-i  Oat 

U4 

. L: 
1 f=; 

I | 

O 

f I 

lLl 

> \ 

< \ 

! 1 

/ 

r 

it- — 

^ — t 

c 

"<  5 x 

l *S  '• 

# at 

1 u 

k J 

°s 


Figure  20.  Map  of  exploratory  wells  in  Pennsylvania  reported  in  1 978 
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TOTAL  ALL  WELLS  DRILLED 1,748(97%)  4,581,717  1,462(95%)  3,461,805 
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eries  during  the  year.  The  Amoco/U.G.l.  ft  1 Engleka  opened  the  Somerset 
West  field  in  Somerset  County  and  their  #1  Maude  Mountain  well  discov- 
ered the  Mill  Run  field  in  Fayette  County  (see  Figures  20  and  23  for  more 
detail). 

The  most  significant  well  in  the  Amoco  and  U.G.I.  program  and  in  Penn- 
sylvania in  the  last  few  years  was  drilled  in  1977  but  has  remained  an  incom- 
plete tight  hole  through  1978.  This  well  is  the  Amoco/U.G.l.  #1  Texasgulf 
well,  located  8 miles  northwest  of  Bellefonte,  Snow  Shoe  quadrangle,  Boggs 
Township,  Centre  County.  The  well  is  reported  to  have  had  a visually 
estimated  flow  of  20  to  37  million  cubic  feet  of  gas  per  day  from  the  Lower 
Silurian  Tuscarora  sandstone  at  10,760  feet.  A confirmation  well, 
Amoco/U.G.l.  #2  Texasgulf,  located  one-half  mile  to  the  southwest,  was 
completed  in  1978  as  a dry  hole.  A third  well,  Amoco  #1  C & K Coal,  lo- 
cated one  and  one-half  miles  northwest  of  the  #1  Texasgulf  discovery,  is 
drilling,  and  a fourth  well  by  Amoco  has  been  located.  As  a result  of  inter- 
est in  these  wells,  the  Commonwealth  of  Pennsylvania  in  1978  leased  42,367 
acres  of  State  Forest  lands  in  the  vicinity  for  a total  of  $2,85 1 ,369. 

Medina  (Lower  Silurian)  sandstone  gas  development  in  northwestern 
Pennsylvania  continued  during  the  year  at  a rapid  pace.  A total  of  1 10  new 
gas  wells  and  one  oil  and  gas  combination  well  was  completed  in  Erie  Coun- 
ty in  the  Medina  Group  sandstones.  One  new  field.  New  Ireland,  and  one 
new  pool,  Hornby,  were  discovered.  Two  additional  Medina  discoveries 
were  made  in  Mercer  County,  Maysville  field,  and  a deeper  pool  discovery 
in  the  Sharon  field  (see  Figures  20  and  23  for  more  detail). 

Research  funded  by  the  Department  of  Energy  concerning  Devonian 
black  shales  and  their  natural-gas  potential  continued  into  1978.  Work  ac- 
complished by  the  Pennsylvania  Geological  Survey  and  cooperative  test 
wells  involving  the  Department  of  Energy  and  private  companies  are  dis- 
cussed in  the  following  section,  “Devonian  Shale  Research  in  Pennsylvania 
— An  Update.” 

Figures  20,  23,  and  24  include  a map  showing  the  1978  exploratory  effort, 
a table  showing  all  1978  new  field  and  new  pool  discoveries,  and  a table 
showing  selected  exploratory  failures. 


PROJECTS  IN  PROGRESS  IN  1978,  OIL  AND 
GAS  GEOLOGY  DIVISION  BUREAU  OF 
TOPOGRAPHIC  AND  GEOLOGIC  SURVEY 

OIL  AND  GAS  BASE  MAP  PROGRAM 


Twenty-six  base  maps  showing  locations  of  oil  and  gas  wells  and  the  out- 
lines of  oil,  gas,  and  gas  storage  fields  are  available  (see  Figure  25  for  an 
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Figure  25.  Index  of  oil  and  gas  well  base  maps 

index  map  of  the  area  covered).  Each  base  map  encompasses  four  15-min- 
ute topographic  quadrangles  at  a scale  of  1:62,500,  or  1 inch  equals  ap- 
proximately 1 mile.  A 5-minute  grid,  quadrangle  names,  county 
boundaries,  and  major  rivers  and  towns  make  up  the  background  of  the 
base  map.  All  known  deep  wells  (wells  that  penetrated  Middle  Devonian  or 
older  rocks)  and  those  shallow  wells  (wells  not  reaching  Middle  Devonian) 
on  record  with  the  Survey  are  located.  Status  (dry,  oil,  gas,  etc.)  of  each, 
and  elevation  and  total  depth  of  many,  are  shown.  Symbols  indicate 
whether  borehole  geophysical  log  and  sample  data  are  on  file  in  the  Survey’s 
Oil  and  Gas  Geology  Division  office  in  Pittsburgh.  An  index  map  near  the 
legend  shows  the  outlines  of  oil,  gas,  and  gas  storage  fields  within  the 
mapped  area,  thus  indicating  the  extent  of  areas  of  pre-1956  drilling.  A list 
of  field  names  is  also  included.  All  maps  were  updated  in  1978. 

Paper  prints  of  the  base  maps  can  be  obtained  by  writing  to  the  State 
Book  Store,  P.  O.  Box  1365,  Harrisburg,  Pennsylvania  17125.  The  cost  of 
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each  base  map  is  $0.50,  plus  a 6 percent  sales  tax  to  Pennsylvania  residents. 
A check  for  the  appropriate  total  amount,  made  payable  to  the  “Common- 
wealth of  Pennsylvania,”  must  accompany  the  order.  When  ordering, 
please  specify  the  map  number. 

A cross  index  of  state  permit  numbers  with  quadrangle  map  numbers 
used  on  the  base  maps  is  available  from  the  Oil  and  Gas  Geology  Division 
of  the  Pennsylvania  Geological  Survey,  1201  Kossman  Building,  100  Forbes 
Avenue,  Pittsburgh,  Pennsylvania  15222.  This  index  is  arranged  by  quad- 
rangles. Please  specify  the  quadrangle  when  requesting  this  literature. 


DEVONIAN  SHALE  RESEARCH  IN  PENNSYLVANIA  — AN 

UPDATE 

by  John  A.  Harper  and  Kathleen  D.  Abel 

The  Pennsylvania  Geological  Survey,  Oil  and  Gas  Geology  Division,  has 
been  under  contract  to  the  U.S.  Department  of  Energy  (DOE)  since  1976  to 
aid  in  an  evaluation  of  the  hydrocarbon  resource  potential  of  the  Middle 
and  Upper  Devonian  organic-rich  shales  in  the  subsurface  of  Pennsylvania. 
A general  summary  of  the  Eastern  Gas  Shales  Project  and  the  Survey’s  ex- 
pected part  in  it  was  published  by  Piotrowski  and  Krajewski  (1977).  The 
initial,  regional  phase  of  this  project  has  been  completed  and  a second,  de- 
tailed phase  has  begun. 

The  Survey’s  task  was  to  provide  a resource  evaluation  of  the  Devonian 
shale.  This  entailed  essentially  two  objectives:  (1)  relating  the  shales  to  the 
known  stratigraphic  record  in  Pennsylvania,  and  (2)  detailing  the  produc- 
tion capabilities  of  the  shales.  The  initial  phase  was  a regional  study  of  the 
Devonian  organic-rich  shales.  During  the  past  two  years,  numerous  maps, 
cross  sections,  and  reports  were  completed  and  sent  to  DOE  for  publication 
by  its  Morgantown  Energy  Technology  Center  (METC)  in  Morgantown, 
West  Virginia.  These  items  are  presently  on  open  file  at  the  University  of 
Kentucky,  the  Ohio  Geological  Survey,  the  Illinois  State  Geological  Survey, 
and  at  METC,  as  well  as  at  the  Pennsylvania  Geological  Survey,  Oil  and 
Gas  Geology  Division.  A list  of  these  items  is  provided  at  the  end  of  this  dis- 
cussion. 

The  first  objective  of  the  Eastern  Gas  Shales  Project  in  Pennsylvania  was 
to  provide  a stratigraphic  and  structural  framework  for  the  Middle  and  Up- 
per Devonian  rocks  in  the  subsurface  and  to  map  the  distribution,  thick- 
ness, and  lithologic  relationships  of  the  organic-rich  shales  to  adjacent 
strata.  Figure  26  demonstrates  the  facies  relationships  of  the  organic-rich 
shales  to  nonorganic  shales  and  siltstones  and  the  Upper  Devonian  shallow- 
sand  oil  and  gas  reservoirs.  Most  of  the  terminology  for  the  organic-rich 
shale  facies  and  associated  rocks  is  derived  from  that  of  the  New  York 
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Figure  26.  Schematic  illustration  of  Upper  and  Middle  Devonian  strati- 
graphic units  in  the  subsurface  of  Pennsylvania 


Geological  Survey  (Rickard,  1975)  modified  by  the  U.S.  Geological  Survey 
(Oliver  and  others,  1969).  Two  Pennsylvania  names,  Mahantango  Forma- 
tion and  Burket  Shale,  have  been  retained  in  place  of  New  York  nomen- 
clature. 
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Devonian  shale  studies  show  that  three  major  and  three  minor  organic- 
rich  shale  facies  are  recognizable  in  the  subsurface  of  Pennsylvania.  These 
facies  are  delineated  in  the  subsurface  by  gamma-ray  logs,  which  are  sensi- 
tive to  the  higher  degree  of  radioactivity  emitted  by  organic-rich  shales  than 
by  normal  shales.  Discussion  of  the  empirical  evidence  of  using  gamma-ray 
logs  to  detect  potential  gas-producing  shales  is  found  in  Piotrowski  and 
Krajewski  (1977)  and  in  Harper  and  Piotrowski  (1978).  The  three  major  or- 
ganic-rich shale  facies  include  the  Middle  Devonian  Marcellus  facies  of  the 
Hamilton  Group,  the  Upper  Devonian  Rhinestreet  facies  of  the  West  Falls 
Formation,  and  the  Upper  Devonian  Dunkirk  facies  of  the  “Perrysburg 
Formation.”  The  minor  units,  the  Burket-Geneseo-Renwick  facies  of  the 
Genesee  Formation,  the  Middlesex  facies  of  the  Sonyea  Formation,  and  the 
Pipe  Creek  facies  of  the  Java  Formation,  are  all  Upper  Devonian.  Each  of 
these  organic-rich  shale  facies  represents  the  base  of  an  upward-  and  east- 
ward coarsening  sequence  of  clastic  sediments  deposited  in  cyclical  fashion 
in  the  Devonian  seas. 

Maps  and  cross  sections  of  these  facies  and  their  associated  strata  indicate 
the  following: 

(1)  The  Marcellus  facies  is  the  most  widespread  of  the  Devonian  organic- 
rich  shales  in  Pennsylvania,  and  it  is  the  greatest  accumulation,  in  terms  of 
net  feet,  of  organic-rich  shale.  The  Marcellus  forms  the  basal  unit  of  the 
Hamilton  Group,  and,  at  its  maximum  accumulation  (greater  than  225  net 
feet  of  organic-rich  shale  in  Bradford  County),  is  equivalent  to  the  Mar- 
cellus, Skaneateles,  and  basal  Ludlowville  Formations  of  New  York.  The 
Marcellus  facies  is  overlain  by,  and  intercalated  with,  the  nonorganic  and 
often  coarser  elastics  of  the  Mahantango  Formation. 

(2)  The  Tully  Limestone  overlies  the  Mahantango  Formation  and  forms 
the  top  of  the  Middle  Devonian.  Previous  reports  (e.g.,  Piotrowski  and 
Krajewski,  1977)  indicated  that  the  Tully  was  apparently  truncated  by  an 
unconformity  in  northeastern  Pennsylvania,  as  proposed  by  New  York 
workers  (Wright,  1973;  and  others).  In  the  light  of  present  studies,  however, 
the  presence  of  this  truncation  is  questionable.  The  thick  accumulation  of 
carbonates  in  Erie  and  Crawford  Counties  that  were  considered  to  be 
equivalent  to  certain  Hamilton  Group  limestones  have  been  directly  corre- 
lated, without  interruption,  to  the  outcrop  of  Tully  Limestone  in  central 
Pennsylvania  (Louis  Heyman,  unpublished  cross  section,  1978).  We  do  not 
recognize  unconformities  in  the  Tully  section  of  Pennsylvania.  Areas  where 
the  carbonates  are  absent  (Warren  and  McKean  Counties,  Lawrence  and 
Mercer  Counties,  and  Somerset  and  Cambria  Counties)  are  better  explained 
as  the  result  of  facies  changes  rather  than  of  erosion. 

(3)  The  Burket-Geneseo-Renwick  facies,  the  basal  unit  of  the  Genesee 
Formation,  lies  directly  above  the  Tully  Limestone  (or  its  Hamilton  equiva- 
lent) over  most  of  the  area  studied.  In  the  northeastern  portion  of  this  area 
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the  Burket  is  split  by  a series  of  interbedded  nonorganic  elastics  into  an  up- 
per, Renwick  facies  and  a lower,  Geneseo  facies.  Both  Geneseo  and  Ren- 
wick  are  recognized  members  of  the  Genesee  Formation  of  New  York.  The 
combined  facies  reaches  its  maximum  development  (50  to  75  net  feet  of  or- 
ganic-rich shale)  in  the  north-central  part  of  the  state.  The  entire  Genesee 
Formation  is  absent  in  extreme  northwestern  Pennsylvania.  We  are  not  cer- 
tain if  this  is  the  result  of  erosion  or  of  the  Genesee  onlapping  the  Tully 
Limestone,  although  we  suspect  the  latter. 

(4)  The  Middlesex  facies,  the  basal  unit  of  the  Sonyea  Formation,  was 
originally  called  the  “first  marker’’  by  Piotrowski  and  Krajewski  (1977). 
The  facies  may  attain  a total  unit  thickness  of  over  100  feet  of  interbedded 
organic-rich  shale,  nonorganic  shale,  and  siltstone  in  some  areas,  but  only 
in  eastern  McKean  and  western  Potter  Counties  does  it  attain  a facies  thick- 
ness of  greater  than  25  net  feet  of  organic-rich  shale.  The  facies  quickly  be- 
comes intercalated  with  other  elastics  and  loses  its  lithologic  identity  along  a 
generally  northeast/southwest-striking  line  from  Fayette  County  to  Potter 
County.  In  northwestern  Pennsylvania,  the  Sonyea  is  absent,  apparently  for 
the  same  reason  that  the  subjacent  Genesee  Formation  is  absent  (i.e.,  onlap 
or  erosion). 

(5)  The  Rhinestreet  facies,  called  “Zone  I facies’’  by  Piotrowski  and 
Krajewski  (1977),  is  the  lower  of  two  facies  in  the  West  Falls  Formation. 
The  upper  unit  is  a combination  of  shales  and  siltstones  which,  for  the  sake 
of  simplicity,  have  been  conveniently  lumped  together  and  referred  to  as  the 
Angola  shale  facies.  The  Rhinestreet  is  identifiable  to  about  the  center  of 
the  Plateau  area,  where  it  becomes  diluted  with  nonorganic  elastics  and 
disappears.  It  reaches  its  maximum  development  (greater  than  200  net  feet 
of  organic-rich  shale)  in  a broad  belt  extending  from  Beaver  and  Lawrence 
Counties  to  Warren  and  Erie  Counties.  In  northwestern  Pennsylvania, 
where  the  Genesee  and  Sonyea  Formations  are  absent,  the  Rhinestreet  is  di- 
rectly superjacent  to  the  Tully  Limestone. 

(6)  The  Pipe  Creek  facies  is  the  basal  unit  of  the  Java  Formation.  It  is  the 
facies  referred  to  by  Piotrowski  and  Krajewski  (1977)  as  the  “second 
marker.”  The  Pipe  Creek  is  a minor  but  very  persistent  organic-rich 
marker,  readily  recognizable  on  a gamma-ray  log.  It  never  exceeds  20  net 
feet  of  organic-rich  shale  in  Pennsylvania  and  quickly  disappears  southeast 
of  a line  from  Washington  to  McKean  Counties. 

(7)  The  Dunkirk  facies,  called  “Zone  II  facies”  by  Piotrowski  and 
Krajewski  (1977),  is  the  basal  portion  of  the  “Perrysburg  Formation.”  It  is 
a thick  facies,  equivalent  to  the  Huron  Shale  of  Ohio,  but  it  has  the  most  re- 
stricted distribution  of  any  organic-rich  shale  in  Pennsylvania.  The 
“Perrysburg  Formation”  is  questionable  as  a stratigraphic  unit  in  Pennsyl- 
vania because  the  upper  boundary  is  not  well  established  in  the  subsurface. 
We  feel  the  name  “Perrysburg”  is  ultimately  more  realistic  than  the  name 
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“Canadaway,”  however,  and  use  it  with  the  understanding  that  more  work 
needs  to  be  done  in  order  to  establish  whether  “Perrysburg”  is  valid  in  the 
subsurface  nomenclature  of  Pennsylvania. 

The  second  objective  of  the  Survey’s  part  in  the  Eastern  Gas  Shales 
Project  was  to  provide  production  data  on  wells  penetrating  the  shales  and 
to  examine  the  capabilities  of  the  shales  as  potential  gas  reservoirs.  The 
production  of  natural  gas  from  these  shales  has  been  limited  in  Pennsyl- 
vania since  the  1940’s.  Prior  to  that  time  the  Upper  Devonian  shales  were  a 
major  target  for  exploration  in  Erie  County,  where  gas  was  readily  available 
at  shallow  depths.  For  instance,  in  1928  Frank  Warner  of  Cranesville  drilled 
a water  well  on  his  property  to  a depth  of  36  feet,  in  which  he  encountered 
enough  gas  in  the  shale  to  provide  an  adequate  private  supply.  Most  of  the 
wells  drilled  in  these  shallow  shales  had  low  pressures  and  small  open-flow 
rates,  but  they  could  be  relied  upon  for  their  long  life  spans  and  as  such 
were  ideal  for  domestic  use.  We  have  received  many  reports  of  old  wells  in 
and  around  the  city  of  Erie  that  still  provide  sufficient  quantities  of  gas  to 
the  owners.  Although  production  details  of  most  shale-gas  wells  drilled 
prior  to  1960  are  sketchy,  some  data  are  available  on  20  wells  drilled  into  the 
shale  in  the  Girard  field  (Figure  27)  in  1941  by  the  Ohio  Oil  Company  (now 
Marathon  Oil  Company).  These  wells  had  open-flow  rates  ranging  from  a 
low  of  1 16,000  cubic  feet  of  gas  per  day  to  a high  of  4,168,000  cubic  feet  of 
gas  per  day,  all  from  depths  of  less  than  800  feet.  There  is  no  record  of  gas 
produced  from  shales  in  Pennsylvania  between  1941  and  1961,  but  since 
1961  fourteen  wells  were  reported  to  have  produced,  or  had  significant  pro- 
duction potential,  from  the  Upper  Devonian  shales.  These  wells  are  shown 
in  Figures  27  and  28. 

In  1961  the  Carter  #1  well  was  drilled  as  a test  of  the  Medina  in  Crawford 
County.  The  well  was  completed  as  a dry  hole,  but  a small  show  of  gas  from 
the  Upper  Devonian  shale  at  a depth  of  95  feet  was  deemed  adequate  for  a 
domestic  supply.  The  Matczak  #1  well,  drilled  in  1964  in  Erie  County,  had 
an  initial  open-flow  potential  of  15,000  cubic  feet  of  gas  per  day  from  a 
zone  350  feet  thick  in  the  shale.  The  remaining  12  wells  (Figure  28)  were 
drilled  since  1975.  Several  of  these  more  recent  wells  have  interesting  his- 
tories. The  Metropolitan  Industry  #1  well  (Figure  27),  originally  drilled  as  a 
test  of  the  Medina,  was  plugged  back  to  test  the  Rhinestreet  shale  facies 
(Figure  26).  There  was  a small  but  significant  show  from  this  facies,  and 
after  fracture  an  initial  potential  of  150,000  cubic  feet  of  gas  per  day  was 
gauged.  Unfortunately,  the  well  blew  down  quickly  and  afterward  would 
not  hold  a sustained  flow.  Piotrowski  (1978)  postulated  that  there  was  little 
natural  porosity  in  the  shale  and  that  the  gas  had  accumulated  in  fractures 
induced  by  stimulation.  The  fractures  apparently  were  not  extensive  enough 
to  constitute  an  adequate  reservoir  for  commercial  production  of  gas,  and 
the  well  was  eventually  plugged  and  abandoned. 
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Figure  27.  Location  of  significant  shale-gas  wells  and  fields  in  Pennsyl- 
vania 

In  1977,  the  EBCO  #1  well  (Figure  27)  was  completed  in  Erie  County  at  a 
depth  of  901  feet  in  the  Dunkirk  Shale  facies  (Figure  26).  The  well  encoun- 
tered gas  shows  from  three  horizons,  and  each  show  was  initially  gauged  at 
over  1,000,000  cubic  feet  of  gas  per  day.  After  the  well  was  shut  in  for  five 


Figure  28.  Reported  shale  gas  wells  drilled  in  Pennsylvania  after  1 960 
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days,  a sustained  natural  open  flow  of  975,000  cubic  feet  of  gas  per  day  was 
gauged.  Sibilation  logs  run  in  nearby  wells  indicate  a system  of  natural  frac- 
tures in  the  rock  which  is  apparently  extensive  enough  to  serve  as  a gas 
reservoir  in  the  area  adjacent  to  Lake  Erie.  Mineralogical  analysis  of  rock 
from  the  three  producing  horizons  in  the  EBCO  well  indicates  that  the  shale 
contains  significant  amounts  of  an  expandable  mixed-layer  clay,  which 
could  cause  considerable  problems  of  hole  collapse  if  freshwater-based 
stimulation  is  employed  (Harper  and  Piotrowski,  1978).  We  feel  that  min- 
eralogical analyses  of  the  shales  should  be  made  prior  to  any  fracturing  in 
future  shale-gas  well  operations. 

In  March  1978,  DOE  attempted  to  stimulate  the  Rhinestreet  facies  in  the 
Fleck  ft  1 well  in  Mercer  County  (Figure  27).  The  well  had  originally  been 
drilled  as  a test  of  the  Medina,  and  although  a significant  amount  of  gas  was 
encountered,  it  was  not  deemed  sufficient  to  justify  the  expense  of  putting 
the  well  on  line.  DOE  proposed  to  stimulate  the  Rhinestreet  facies  by  means 
of  a massive  hydraulic  fracturing  treatment.  However,  the  casing  in  the  well 
failed  during  treatment  and  the  well  had  to  be  plugged  and  abandoned. 

The  Marcellus  is  the  only  one  of  the  three  major  organic-rich  shale  facies 
that  has  not  yet  had  proven  production  potential  in  Pennsylvania.  Although 
usually  unreported,  almost  every  well  drilled  through  the  Hamilton  Group 
in  Pennsylvania  encounters  gas  in  the  Marcellus  facies.  This  indicates  that 
gas  is  widely  present  in  the  shale,  and  it  may  be  that  the  Onondaga-Oriskany 
reservoirs  in  Pennsylvania  receive  contributions  from  the  shale.  The 
Marcellus  is  an  unlikely  primary  target  for  exploration  in  the  near  future, 
however,  as  its  great  depth,  combined  with  the  current  lack  of  sufficiently 
advanced  technology  needed  to  produce  gas  from  organic-rich  shales, 
makes  it  economically  unattractive  at  this  time. 

As  part  of  its  resource  inventory  program,  DOE  is  planning  to  core  sever- 
al wells  in  Pennsylvania  during  1979  (Figure  27).  The  first  of  these  wells, 
EGSP-PA  #1,  is  located  in  McKean  County  south  of  Bradford.  It  will  be 
drilled  by  Minard  Run  Oil  Company,  and  approximately  800  feet  of  shale 
will  be  cored  from  the  West  Falls,  Sonyea,  and  Genesee  Formations  and  the 
Hamilton  Group.  The  second  well,  EGSP-PA  ft 2,  located  in  southern  Alle- 
gheny County  east  of  the  town  of  Monongahela,  will  be  drilled  by  Combus- 
tion Engineering,  Inc.  Approximately  800  feet  of  core  will  be  taken  from 
the  Genesee  Formation  and  the  Hamilton  Group.  Both  coring  projects  will 
entail  lithologic  and  fracture  descriptions,  fracture  orientation,  geochemi- 
cal analysis,  and  gas-volume  sampling,  and  the  information  gathered  from 
these  studies  will  be  integrated  with  the  resource  assessment  generated  by 
the  mapping  project.  A third  core  well,  which  would  test  the  Dunkirk  and 
Rhinestreet  facies,  is  tentatively  planned  for  Erie  County. 

The  second  phase  of  the  Eastern  Gas  Shales  Project  in  Pennsylvania  has 
already  begun.  It  will  present  more  detailed  information  on  limited  intervals 
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of  the  Middle  and  Upper  Devonian  by  focusing  on  the  individual  major  or- 
ganic-rich shale  facies.  The  first  part  of  this  phase  will  be  concentrated  on 
the  “Perrysburg  Formation”  and  particularly  on  the  Dunkirk  facies.  The 
Java  Formation  and  its  Pipe  Creek  facies  will  be  considered  as  a minor,  but 
related,  unit.  The  objective  of  the  project  is  to  provide  detailed  stratigraphic 
information  concerning  the  “Perrysburg”  and  Java  Formations,  including 
defining  and  mapping  the  organic-rich  shale  facies  and  related  rocks  within 
the  formations.  These  data  will  eventually  be  used  to  understand  the  sedi- 
mentological  histories  of  the  formations,  and  to  help  predict  and  evaluate 
potential  natural-gas  resources  from  these  particular  organic-rich  shale 
facies.  Future  projects  will  concentrate  on  similar  studies  of  the  other  major 
organic-rich  shales,  specifically:  (1)  the  Rhinestreet  facies  of  the  West  Falls 
Formation  (also  including  the  Sonyea  and  Genesee  Formations  as  sub- 
sidiary units);  and  (2)  the  Marcellus  facies  of  the  Hamilton  Group  (also  in- 
cluding the  Tully  Limestone  and  Mahantango  Formation  as  subsidiary 
units). 


Items  Produced  by  the  Pennsylvania  Geological  Survey 
for  the  Eastern  Gas  Shales  Project 

The  following  items  produced  for  the  Eastern  Gas  Shales  Project  are  on 
open  file  and  are  available  at  the  Pittsburgh  Office  of  the  Pennsylvania 
Geological  Survey,  1201  Kossman  Building,  100  Forbes  Avenue,  Pitts- 
burgh, PA  15222. 

(1)  Preliminary  stratigraphic  cross  sections  showing  radioactive  black 
shale  zones  and  sandstones  in  the  Middle  and  Upper  Devonian,  western 
Pennsylvania  (1977),  by  R.  G.  Piotrowski  and  S.  A.  Krajewski.  Nine  sec- 
tions at  vertical  scale  1 inch  = 100  feet. 

(2)  Gas  show  and  production  map  from  Middle  and  Upper  Devonian  or- 
ganic-rich shales  in  western  and  northern  Pennsylvania  (1977),  by  R.  G. 
Piotrowski  and  S.  A.  Krajewski.  Scale  1 :250,000. 

(3)  Drilling  depth  map  to  the  top  of  the  Middle  Devonian  Onondaga 
Group  (1977),  by  R.  G.  Piotrowski  and  S.  A.  Krajewski.  Scale  1:250,000. 

(4)  Structure  contour  map  on  top  of  the  Onondaga  Group  in  western  and 
northern  Pennsylvania  (1977),  by  J.  A.  Harper  and  R.  G.  Piotrowski.  Scale 
1:250,000. 

(5)  Final  report:  Black  shale  and  sandstone  facies  of  the  Devonian  “Cat- 
skill”  clastic  wedge  in  the  subsurface  of  western  Pennsylvania  (1979),  by 
R.  G.  Piotrowski  and  J.  A.  Harper.  A text  and  39  isopach,  structure,  and 
lithofacies  maps  at  a scale  of  1:1,000,000  which  encompass  the  entire 
Middle  and  Upper  Devonian  organic-rich  shales  and  Upper  Devonian  sand- 
stone zones  depicted  in  Figure  26. 
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A SUBSURFACE  ROCK  CORRELATION  DIAGRAM, 
ALLEGHENY  PLATEAU  OF  PENNSYLVANIA 

by  Louis  Heyman 

The  diagram  in  Figure  29  is  intended  to  summarize  present  understanding 
of  regional  relationships  of  the  geologic  section  from  the  highest  bedrock 
unit  (Permian  Greene  Formation)  to  the  base  of  the  Middle  Devonian 
Hamilton  Group.  It  comprises  the  rock  section  lying  above  that  shown  in 
the  correlation  diagram  on  page  30  of  Oil  and  Gas  Developments  in  Penn- 
sylvania in  1976  (Lytle  and  others,  1977).  The  upper  Middle  Devonian 
(Tully  Limestone  and  Hamilton  Group)  portion  of  this  diagram  repeats  the 
corresponding  part  of  the  previous  one,  but  also  expresses  current  ideas 
about  subsurface  relations  in  this  part  of  the  rock  column. 

No  attempt  is  made  to  portray  time  stratigraphy  except  where  individual 
rock  units  happen  to  be  time-parallel. 

A sequence  of  facies  and  formation  names  is  adopted  for  the  Upper 
Devonian,  largely  from  New  York  usage.  Also  shown  is  a letter  and  number 
zonal  subdivision  of  the  oil-  and  gas-producing  part  of  the  Upper  Devonian 
sequence.  Many  hitherto  widely  used  names  (Canadaway,  Conneaut,  Cone- 
wango,  etc.)  are  abandoned  as  meaningless  when  applied  to  the  Pennsylva- 
nia subsurface.  The  Pennsylvania  Geological  Survey  will  hereafter  use  the 
nomenclature  shown  in  Figure  29  when  discussing  the  subsurface  Upper 
Devonian. 

Relations  in  the  subsurface  Carboniferous  are  based  on  U.  S.  Geological 
Survey  Professional  Paper  1110-B,  The  Mississippian  and  Pennsylvanian 
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Subsurface  Rock  Correlation  Diagram,  Permian  to  Upper  Middle  Devonian 
Allegheny  Plateau  of  Pennsylvania 


For  o subsurfoce  rock  correlation  diogrom  of  pre-Homilton  Middle  Devonion  ond  lower  rocks,  see  Pennsylvania  Geological  Survey 
Progress  Report  190  ( 1977 Oil  ft  Gos  Developments  in  Pennsylvonto  in  l976|'poges  29-32. 


Figure  29.  Subsurface  rock  correlation  diagram,  Permian  to  upper  Mid- 
dle Devonian,  Allegheny  Plateau  of  Pennsylvania 

(Carboniferous)  Systems  in  the  United  States — Pennsylvania  and  New  York 
(Edmunds  and  others,  1979),  especially  the  chapters  on  subsurface  rela- 
tions. 
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Middle  and  Lower  Devonian  correlations  are  based  on  a report  made  for 
the  Morgantown  Energy  Technology  Center  of  the  U.  S.  Department  of 
Energy,  Morgantown,  West  Virginia,  by  the  Pennsylvania  Geological  Sur- 
vey, Black  Shale  and  Sandstone  Facies  of  the  Devonian  “Cat skill”  Clastic 
Wedge  in  the  Subsurface  of  Western  Pennsylvania  (Piotrowski  and  Harper, 
1979). 

Larger  versions  of  both  correlation  diagrams  are  available  as  open-file 
items  from  the  Oil  and  Gas  Geology  Division  of  the  Survey,  1201  Kossman 
Building,  100  Forbes  Avenue,  Pittsburgh,  PA  15222. 
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OPEN-FILE  REPORTS  AND  OTHER  DATA 

The  following  reports  and  other  data  are  available  on  open  file  at  the 
Pennsylvania  Geological  Survey,  Oil  and  Gas  Geology  Division,  1201  Koss- 
man Building,  100  Forbes  Avenue,  Pittsburgh,  PA  15222. 

(1)  Surface  to  Middle  Devonian  (Onondagan)  stratigraphy.  Part  I 
(STOMDES)  (1972),  by  D.  R.  Kelley  and  W.  R.  Wagner.  15  p.,  8 cross  sec- 
tions, vertical  scale  1 inch  = 100  feet. 

(2)  Deep  sand  exploration  and  gas  developments  in  Pennsylvania  (1973), 
by  Lillian  A.  Heeren.  1 map  in  6 sheets,  scale  1 :250,000. 

(3)  Salina  or  equivalent  and  deeper  penetrations  of  Pennsylvania  (1973), 
by  D.  R.  Kelley  and  L.  J.  Balogh.  1 map,  scale  1:500,000. 

(4)  Tully  and  deeper  formations,  brine  analyses  of  Pennsylvania  (1973), 
byD.  R.  Kelley  and  L.  A.  Heeren.  1 chart  and  map,  scale  1 :500, 000. 

(5)  Stratigraphic  framework  of  the  Greater  Pittsburgh  area,  Parts  l and 
2 (1972),  by  W.  R.  Wagner  and  W.  S.  Lytle.  20  p.,  9 sections  in  13  sheets. 

(6)  Active  gas  storage  fields  map  of  Pennsylvania,  by  L.  J.  Balogh.  1 
map,  scale  1 :500,000. 

(7)  A subsurface  rock  correlation  diagram,  surface  to  basement,  Alle- 
gheny Plateau  of  Pennsylvania,  by  Louis  Heyman. 

(8)  Preliminary  stratigraphic  cross  sections  showing  radioactive  black 
shale  zones  and  sandstones  in  the  Middle  and  Upper  Devonian,  western 
Pennsylvania  (1977),  by  R.  G.  Piotrowski  and  S.  A.  Krajewski.  Nine  sec- 
tions at  vertical  scale  1 inch  = 100  feet. 
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(9)  Gas  show  and  production  map  from  Middle  and  Upper  Devonian  or- 
ganic-rich shales  in  western  and  northern  Pennsylvania  (1977),  by  R.  G. 
Piotrowski  and  S.  A.  Krajewski.  1 map,  scale  1 :250,000. 

(10)  Drilling  depth  map  to  the  top  of  the  Middle  Devonian  Onondaga 
Group  (1977),  by  R.  G.  Piotrowski  and  S.  A.  Krajewski.  1 map,  scale 
1:250,000. 

(11)  Structure  contour  map  on  top  of  the  Onondaga  Group  in  western 
and  northern  Pennsylvania  (1977),  by  J.  A.  Harper  and  R.  G.  Piotrowski. 
1 map,  scale  1 :250,000. 

(12)  Final  report:  Black  shale  and  sandstone  facies  of  the  Devonian 
“Catskill”  clastic  wedge  in  the  subsurface  of  western  Pennsylvania  (1979), 
by  R.  G.  Piotrowski  and  J.  A.  Harper.  A text  and  39  isopach,  structure, 
and  lithofacies  maps  at  a scale  of  1:1,000,000  which  encompass  the  entire 
Middle  and  Upper  Devonian  organic-rich  shales  and  Upper  Devonian  sand- 
stone zones. 

Also  on  open  file  at  the  Pennsylvania  Geological  Survey’s  Pittsburgh  of- 
fice are  over  25,000  drillers’  logs,  along  with  3,000  mechanical  logs;  a 
sample  library  containing  approximately  1,200  wells,  90  of  which  are  out- 
of-state  wells;  and  a core  library  containing  cores  on  approximately  40 
wells. 


SUMMARIZED  RECORDS  OF  REPORTED 
DEEP  WILLS  IN  1978 

THAT  PENETRATED  ROCKS  ©F  MIDDLE  DEVONIAN 

OR  OLDER  AGE 

The  information  in  Figure  30  has  been  compiled  mainly  from  drillers’ 
logs  and  location  plats  received  from  the  Oil  and  Gas  Regulatory  Division, 
formerly  in  the  Bureau  of  Land  Protection  and  Reclamation  and  now  in  the 
Bureau  of  Topographic  and  Geologic  Survey,  Department  of  Environmen- 
tal Resources.  Other  sources  are  Petroleum  Information  Corporation  (PI), 
geophysical  logs  received  by  the  Pennsylvania  Geological  Survey,  and  per- 
sonal communications  with  oil  and  gas  operators.  Wells  are  filed  with  the 
Oil  and  Gas  Regulatory  Division  by  permit  numbers.  The  Oil  and  Gas  Geol- 
ogy Division  assigns  a file  number  which  appears  on  the  Survey’s  published 
and  open-file  maps. 

A single  asterisk  appearing  on  a record  indicates  that  all  formation  tops 
and  total  depths  were  picked  from  a geophysical  log.  A record  without  an 
asterisk  means  that  the  formation  tops  and  total  depths  are  from  the 
driller’s  log.  Where  a double  asterisk  appears,  the  7 '/2-minute  quadrangle 
name  and  location  are  given.  The  tables  are  listed  alphabetically  by  county 
and  by  name  of  well. 
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Figure  30.  (Continued) 


48 


Oil  And  Gas  Developments  In  1978 


Summarized  Records  Of  Deep  Wells 
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Figure  30.  (Continued) 


Summarized  Records  Of  Deep  Wells 
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Figure  30.  (Continued) 


52 


Oil  And  Gas  Developments  In  1978 


Erie 

20568 

Stephen  Lloyd 
#1 

Envirogas,  Inc. 

North  East 

North  East  B128 
**North  East 

O 

O CM 
O •— 

3 = 
O 
• o 

*4-  O 

fC  o> 

cm 

9-18-78 

1270  GR 

*1817-1940 

2050- 

Absent 

Absent 

2301- 

zmz 

2766- 

3024- 

2076- 

3105-  Gas 
3253-  Gas 

3270- 

3347 

Queenston 

212  Mcf  AF 
838  psi/10  days 
development 
Orchard  Beach 
pool 

North  East  field 

Erie 

20468 

Glenn  Lick 
et  ux  #1 

Envirogas,  Inc. 

North  East 

North  East  B74 
**North  East 

7,650  ft.  S 

42012-30" 

4,200  ft.  W 
79°50' 00" 

co 

950  GR 

*1462-1590 

1686- 

Absent 

Absent 

1827- 

2048- 

2398- 

2758- 

Gas  @2766-2900 
2880-  Gas 

2904- 

2970 

Queenston 

4,600  Mcf  AF 
B54  psi/10  days 
development 
Orchard  Beach 
pool 

iorth  East  field 

Erie 

20555 

George  Levonduski 
#1 

Envirogas,  Inc. 

North  East 

North  East  B94 
**Harborcreek 

13,850  ft.  S 
42°1 2' 30" 

7,300  ft.  W 
79052-30- 

CO 

0 

870  GR 

*1398-1520 

co 

10 

Absent 

Absent 

1820- 

1971- 

2331- 

2596- 

2644- 

CM  <3 
1 O 

1 cr>  1 
cm  10  m 

cm*2'  S 

CD 

2838- 

2921 

Queenston 

1,800  Mcf  AF 
850  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20464 

Virgil  & Janet 
Leslie  #1 

Northwest  Natural 
Gas  Company 

LeBoeuf 

Union  City  D16 
**Waterford 

• o 
4->  o 
— 

o u-> 

CO  r- 

3,400  ft.  W 
79°55' 00" 

11-5-77 

1210  GR 

*2300-2369 

2526- 

Absent 

Absent 

cm  a 
cc 

CM  C\ 

3376- 

3600- 

3718- 

3748- 

Gas  @3793-3840 
3915-  Gas 

cn 

co 

3960 

Queenston 

1 ,750  Mcf  AF 
875  psl/2  days 
development 
Erie  Deep 
f i el  d 

Erie 

20607 

Arthur  Larson 
#3 

Envirogas,  Inc. 

North  East 

North  East  B130 
**Harborcrsek 

• o 

4->  CO 
O ^ 

5- 

CO 

• 0 

0 to 
O C T> 

9-9-78 

780  GR 

*1271-1390 

1491- 

Absent 

Absent 

1711- 

1848- 

2204- 

2463- 

2514- 

2548-  Gas 
2684-  Gas 

2706- 

2771 

Queenston 

259  Mcf  AF 
760  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20531 

Joseph  & Robert 
Kuzma  #1 

Northwest  Natural 
Gas  Company 

LeBoeuf 

Union  City  D20 
**Waterford 

3,500  ft.  S 
41  °55' 00" 

3 _ 

• 0 

4J  O 
<4-  - 
O in 

CO  CTl 
Cl 

5-23-78 

cc 

0 

CM 

*2330-2402 

2553- 

Absent 

Absent 

2803- 

2918- 

3412- 

3640- 

3750- 

3781- 

Gas  @3831-3886 
3946-  Gas 

3954- 

4050 

Queenston 

1 ,000  Mcf  AF 
1 ,130  psi/14  days 
development 
Erie  Deep 
field 

Erie 

20547 

John  Kloss 
#1 

Envirogas,  Inc. 

North  East 

North  East  D100 
**North  East 

• o 

*-*  CO 
>4-  - 

O i— 
O 

3 

*->  O 
>4-  O 

O O 
O IO 

O r? 

6-25-78 

782  GR 

CO 

0 

■*< 

0^ 

Absent 

Absent 

1476- 

1820- 

2157- 

2438- 

2491- 

2540- 

Gas  @2544-2609 
2658-  Gas 

co 

00 

CD 

2780 

Queenston 

1 ,300  Mcf  AF 
800  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20541 

Earl  & Helen 
Jant  HZ 

Northwest  Natural 
Gas  Company 

LeBoeuf 

Union  City  El 9 
**Waterford 

-*-*  O 
>4-  O 

o to 

O ID 

• O 
+J  CO 

O Sj 

O 0 
co  cr> 

6-3-78 

1325  GR 

*2548-2620 

co 

Absent 

Absent 

3031- 

3J38- 

3640- 

3869- 

3985- 

4016- 

Gas  @4053-4125 
4181-  Gas 

4193- 

4268 

Queenston 

540  Mcf  AF 
1,125  psi/14  days 
development 
New  Ireland 
field 

Erie 

20530  1 

Earl  & Helen 
Jant  # 1 

Northwest  Natural, 
Gas  Company 

LeBoeuf 

Union  City  E21 
**Waterford 

. o 

4->  O 

o id 

CO  r— 

3 
• O 

4->  CO 

0 to 
co  cr> 

5-14-78 

1305  GR 

*2520-2592 

2751- 

Absent 

Absent 

2989- 

3096- 

3603- 

3823- 

3948- 

3978- 

Gas  @4039-4066 
4143-  Gas 

4154- 

4202 

Queenston 

2,200  Mcf  AF 
1 ,180  psi/4  days 
discovery 
New  Ireland 
field 

Erie 

20453 

Julian  A. 
Holzhausen  #1 

Envirogas,  Inc. 

North  East 

North  East  B72 
**North  East 

o 

CO  CM 

3 = 
O 
• O 
4->  - 
'+-  O 
O O 
O CT> 

11-5-77 

80  099 

*1060-1180 

1271- 

c 

Absent 

1479- 

1616- 

1970- 

2236- 

2286- 

2312- 

Gas  @2336-2470 
2450-  Gas 

2474- 

2541 

Queenston 

891  Mcf  AF 
665  psi/10  days 
development 
Orchard  Beach 
pool 

North  East  field 

COUNTY 

Permit  Number 

NAME  OF  WELL 

OPERATOR 

TOWNSHIP 

tr 

UJ 

If 

z 

-u> 

o 

z 

< 

cc 

o 

< 

3 

O 

LATITUDE 

LONGITUDE 

DATE  COMPLETED 

I ELEVATION 

TULLY 

LIMESTONE 

oc 

X 

0 

OR  ISKANY 

HELDERBERG 

KEYSER-BASS  ISLAND 
SAUNA 

GUELPH-LOCKPORT 

BLACK  WATER 

CLINTON 

IRONDEQUOIT 

MEDINA 

WHIRLPOOL 

OUEENSTON 

TOTAL  DEPTH 

DEEPEST  FORMATION  REACHED 

RESULT 

ONONDAGA 

Figure  30.  (Continued) 


54 


Oil  And  Gas  Developments  In  1978 


Erie 

20502 

Moorhead  Vineyard: 
#1 

Envirogas,  Inc. 

Harborcreek 

North  East  B66 
**Harborcreek 

. o 

4J  co 
<+-  ^ 

3 _ 

• O 
•*-  - 
o ir> 

cn  cn 
- 
cn 

3-11-78 

740  GR 

*1210-1330 

5 

Absent 

Absent 

1638- 

1782- 

2140- 

2404- 

2454- 

2484- 

Gas  02502-2599 
2636-  Gas 

CO 

2742 

Queenston 

490  Mcf  AF 
742  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20566 

Robert  Moorhead 
#1 

Envirogas,  Inc. 

North  East 

North  East  B110 
**Harborcreek 

°°  - 
o ^ 

6,600  ft.  VI 
79°52‘ 30" 

7-16-78 

800  GR 

*1295-1412 

1514- 

Absent 

Absent 

1719- 

1872- 

2224- 

2484- 

2539- 

2564- 

Gas  @2592-2681 
2707-  Gas 

2732- 

CO 

Queenston 

950  Mcf  AF 
835  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20490 

John  Moorhead 
#2 

Envirogas,  Inc. 

Harborcreek 

North  East  B64 
**Harborcreek 

3,750  ft.  S 
42°12'30" 

3 _ 

+J  jo 

O Lf> 
CT>  <T> 

3-3-78 

700  KB 

*1140-1260 

1362- 

Absent 

Absent 

1570- 

1710- 

2068- 

2328- 

2375- 

2410- 

Gas  02436-2524 
2555-  Gas 

2578- 

2660 

Queenston 

1 ,400  Mcf  AF 
805  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20489 

John  Moorhead 
#1 

Envirogas,  Inc. 

Harborcreek 

North  East  B63 
**Harborcreek 

O 

3 
• O 
4-  - 
O CD 
O o 
cm  cn 

CO 

710  KB 

*1190-1308 

s 

Absent 

Absent 

o o 
VO  r-- 
vo  r-~ 

CM 

2380- 

2425- 

2474- 

Gas  02476-2567 
2602-  Gas 

1 

2717 

Queenston 

3,200  Mcf  AF 
704  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20499 

David  Moorhead 

n 

Envirogas,  Inc. 

Harborcreek 

North  East  B82 
**Harborcreek 

• o 

>4-  - 
O r— 
IT)  CM 

3 

+J  o 

H-  CO 
O OJ 

-cn 
o r-~ 

4-10-78 

690  GR 

o 

1353- 

Absent 

Absent 

1560- 

1713- 

2050- 

2316- 

2366- 

2408-  Gas 
2541-  Gas 

2561- 

2634 

Queenston 

958  Mcf  AF 
760  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20501 

David  Moorhead 
#1 

Envirogas,  Inc. 

Harborcreek 

North  East  B83 
**Harborcreek 

+J  S 

O ^ 
OO 
CO  CM 

3 

4J  O 
O CM 

o cn 

3-20-78 

89  069 

*1150-1266 

1369- 

Absent 

Absent 

1576- 

1747- 

2076- 

2332- 

2386- 

2414-  Gas 
2558-  Gas 

2581- 

2668 

Queenston 

1 ,170  Mcf  AF 
758  psi/10  days 
development 
Burgess  pool 
North  East  field 

Erie 

20441 

Modern  Industries 
#2 

Modern  Industries 
Incorporated 

City  of  Erie 

Erie  E131 
**Erie  South 

co 
• o 

o o 

O 

8,050  ft.  W 
80°05' 00" 

9-23-77 

648  KB 

1159-1240 

1372- 

Absent 

Absent 

2440-  Gas 

2612- 

2780 

Queenston 

. 723  Mcf  AF 
843  psi/7  days 
development 
Erie  Deep 
field 

Erie 

20440 

Modern  Industries 
#1 

Modern  Industries 
Incorporated 

City  of  Erie 

Erie  E130 
**Erie  South 

5,050  ft.  S 
42°07' 30" 

6,450  ft.  W 
80°05'00" 

9-5-77 

700  GR 

l 

*1250-1335 

1465- 

Absent 

Absent 

1728- 

2110- 

s 

2560-  Gas 
2700-  Gas 

2717- 

2761 

Queenston 

1 ,109  Mcf  AF 
825  psi/7  days 
development 
Erie  Deep 
field 

Erie 

20471 

Leo  Merski 
#1 

Envirogas,  Inc. 

North  East 

North  East  C106 
**North  East 

8,575  ft.  S 
42°16‘ 25" 

3 _ 

4J  S 

O ^3- 
O o 
co  cn 

CO 

r-~ 

CO 

620  GR 

* 980-1110 

CO 

CM 

Absent 

Absent 

1406- 

1544- 

CO 

o cn 
vn  cn 

2244- 

Gas  02247-2334 
2366-  Gas 

2385- 

2454 

Queenston 

302  Mcf  AF 
744  psi/10  days 
development 
Orchard  Beach 
pool 

North  East  field 

Erie 

20485 

Douglas  Meehl 
#1 

Envirogas,  Inc. 

North  East 

1 North  East  C59 
| **North  East 

■ © 
*->  co 

>4 

O 

3 

+j  O 

H-  m 
o r-~ 
^7  cn 

r—  r ^ 

2-26-78 

C£. 

CD 

O 

VO 

co 

*1316-1440 

1539- 

Absent 

Absent 

1740- 

1910- 

VO 

2528- 

2580- 

2614- 

Gas  02627-2714 
2746-  Gas 

2769- 

2844 

Queenston 

360  Mcf  AF 
782  psi/10  days 
development 
Orchard  Beach 
pool 

North  East  field 
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Figure  30.  (Continued) 
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Oil  And  Gas  Developments  In  1978 
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Figure  30.  (Continued) 
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Oil  And  Gas  Developments  In  1 978 


Summarized  Records  Of  Deep  Wells 
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Figure  30.  (Continued) 
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Oil  And  Gas  Developments  In  1978 


Mercer 

20148 

Rust-Scott  Unit 
#1 

Cyclops 

Corporation 

Hermitage 

Kinsman  124 
**0rangev111e 

*j  o 
o r-~ 

O r- 

5,050  ft.  W 
80°30'00" 

3-6-78 

1007  KB 

Absent 

*3130- 

3310- 

o 

ro 

3484- 

4394- 

4628- 

4796- 

<Sj  O 
co 

5036- 

5090 

Queenston 

1 ,000  Mcf  AF 
1,200  psi/5  days 
development 
Sharon  Deep 
field 

Mercer 

20170 

O) 

5 

Cyclops 

Corporation 

South  Pymatuning 

Shenango  G12 
**Sharpsville 

■ o 

4->  co 

O 

3 

O 

ro 

O f'' 
o 

- O 
O co 

co 

oo 

980  KB 

Absent 

*3104- 

3304- 

S 

3477- 

3560- 

4340- 

4605- 

4740- 

4836- 

Gas  04855-4974 
4966- 

4978- 

5050 

Queenston 

1,350  Mcf  AF 
1,250  psi/40  days 
extension 
Sharon  Deep 
field 

Mercer 

20131 

Bruce  & Bertha 
Metzger  #1 

Energy 

Services 

West  Salem 

Shenango  Dll 
**Greenville  W. 

• o 
*->  o 

o <m 
co 

3 _ 

• O 
4->  ro 

O CVJ 
o o 
o o 

VO 

co 

Absent 

*3196-4652 

4740- 

4796- 

Gas  04806-4862 
4898- 

4912 

Medina 

500  Mcf  AF 
1 ,365  psi/24  hrs. 
Hew  field  wildcat 
Mays vi lie 
field 

Mercer 

20138 

D.  Marcucci  Unit 
#1 

Cyclops 

Corporation 

Shenango 

Neshannock  A8 
**Sharon  East 

i n 

• o 
-*->  ro 

o p 

3 _ 

• o 
+-•  ro 

r-~ 

O CM 

O o 
in  O 
'CO 

12-15-77 

840  KB 

Absent 

*3247- 

3442- 

3458- 

3634- 

3700- 

4446- 

4742- 

4904- 

5001- 

Gas  05006-5058 
5139- 

5150- 

5191 

Queenston 

1 ,600  Mcf  AF 
1,375  psi/5  days 
development 
Wheatland 
field 

Mercer 

20161 

Lawrence  Gelesky 
#1 

Cyclops 

Corporation 

Hermitage 

Youngstown  C9 
**Sharon  West 

• o 

<4-  - 
O <— 
CO 

3 _ 

■ O 

o 
o 
O ro 
O o 
VO  o 
-oo 

4-15-78 

881  KB 

Absent 

3221- 

3414- 

3428- 

3604- 

3670- 

4464- 

4708- 

4871- 

4910- 

Gas  04983-5020 
5106- 

5116- 

5180 

Queenston 

1,150  Mcf  AF 
1,250  psi/84  hrs. 
development 
Wheatland 
field 

Mercer 

20146 

Geiwitz  Unit 
#1 

Cyclops 

Corporation 

Shenango 

Neshannock  A6 
**Sharon  East 

• o 

<4-  - 

O r- 

3 _ 

• o 
+->  ro 

4-  - 

a!  o 
-co 

s 

1007  KB 

Absent 

*3423- 

3620- 

3635- 

3810- 

3888- 

§ 

4920- 

5087- 

5160- 

Gas  05180-5234 
5324- 

5332- 

5370 

Queenston 

1,380  Mcf  AF 
1 ,440  psi/72  hrs. 
development 
Wheatland 
field 

Mercer 

20150 

Hardesty-Oavid 
Unit  #1 

Cyclops 

Corporation 

Hermi tage 

<u 

CM 

c a> 
E c' 
C (- 

•i-  o 
^ * 

*->  O 
<+-  ro 
o rL 

3,550  ft.  W 
80°30‘ 00" 

4-6-78 

974  KB 

Absent 

o 

3289- 

3304- 

3466- 

3543- 

4357- 

4636- 

4758- 

4838- 

Gas  04846-4906 
4988- 

4996- 

5053 

Queenston 

1,700  Mcf  AF 
1,500  psi/5  days 
development 
Sharon  Deeo 
field 

Mercer 

20164 

Christy  et  al 
Unit  #1 

Cyclops 

Corporation 

Hermitage 

Kinsman  127 
**0rangeville 

*j  S 

o 

o o 

4,280  ft.  W 
80°30'00" 

7-10-78 

1032  KB 

Absent 

1 

3332- 

3354- 

3510- 

3594- 

4390- 

4655- 

4782- 

4882- 

Gas  04883-5018 
5012-  Gas 

5022- 

5090 

Queenston 

1,300  Mcf  AF 
1,275  psi/40  days 
development 
Sharon  Deep 
field 

Mercer 

20160 

c 

m 

c 

<E 

Cyclops 

Corporation 

Hermitage 

Kinsman  126 
**0rangevi lie 

• o 
+J  ro 

o -- 

O o 
r-~  r— 

1,500  ft.  W 
80°30‘ 00" 

6-25-78 

1006  KB 

Absent 

*3134- 

3326- 

3342- 

•3-  O 
O CO 
ro  ro 

4386- 

4620- 

4782- 

4869- 

Gas  04889-4928 
5014- 

o 

o 

5090 

Queenston 

1 ,650  Mcf  AF 
1,475  psi/5  days 
development 
Sharon  Deep 
field 

Lycomi ng 

20025 

Robert  Sulik 
#1 

John  H.  Ware,  III 

Mifflin 

<U  -r~ 
«—  > 
<u 

> 4-> 

i-  ro 
<V  3 
+J  * 

m * 
3 

+-» o 
o 

o 5 

8,100  ft.  W 
77°15' 00" 

co 

1076  KB 

*5570- 

7068- 

o 

1 — ra 

!->.  CO 

7208- 

7264 

Herderberg 

40  Mcf  AF 
3,650  psi/10  days 
lew  pool  discovery 
Tombs  Run  pool 
Salladasburg  field 
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